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Six  Bands  in  One  Mobile! 


ICOM  IC-900 
FIBER  OPTIC 
FM  MOBILE 

ICOM  Introduces  the 
revolutionary  IC-900  multi- 
band  FM  mobile  trans- 
ceiver.   ICOM,  first  In 
utilizing  fiber 
optic  tech- 
nology In 
amateur 
radio,  en- 
ables you 

to  create  your  own 
mobile  communications 
system.   Six  band  combi- 
nations... 10M  FMr  6M, 
2M,  220MHz,  440MHz, 
and  t.2CHz.    Its  the  most 
advanced,  versatile,  com- 
pact, and  easy-to-use 
mobile  available. 

Features  Galore.   The 
IC-900  is  an  operator's 
dream. ..Listen  on  two 
bands  simultaneously  or 
transmit  on  one  band  and 
receive  on  a  different  band 
when  using  a  second 
speaker  (true  full  duplex 
crossband  operation  I    10 
memories  per  band,  inde- 
pendent PL  tones  and 


Interface 
Unit  A 


oftset  into 
each  memory, 
memory  and  program- 
mable band  scan,  and  all 
subaudible  tones  in  actual 
Hz  readout. 

The  IC-900  includes  an 
ultra  compact  remote  con- 
troller, an  Interface  A  unit, 
Interface  B  unit,  SP-8 
speaker.  HM-14  up  down 
DTMF  mic  fiber  optic  and 
controller  cables. 


Speaker 


Interface  Unit  A  is  in- 
stalled in  a  location  near 
the  driver's  seat. 

Interface  Unit  B  controls 

the  six 
band  units 
and  can 
be  installed 
in  your 
cars  trunk. 
A  fiber 
optic  cable 
runs  from 
Interface  A 
to  Interface 
B,  which 
transports 

Band  Units/ Interface  Unit  B  abun- 

dance of  information 
through  a  3/16"  cable  and 
eliminates  RF  feedback. 


Remote 

Controller. 
Measuring  only  2 

inches  high  by  57 
inches  wide  by  I  inch  deep, 
the  remote  controller  can 
be  installed  on  your  car's 
dash  or  sun  visor  with  the 
supplied  velcro.    And,  if 
you  want,  take  the  controller 
with  you  when  you  leave 
your  car.  The  controller  fea- 
tures a  super  large,  highly 
visible  LCD. 


Band  Units  are 
stacked"'  onto  the  Inter- 
face B  Unit  via  the  sup- 
plied mounting  bracket. 
Optionat  band  units  avail- 
able are: 


Band  Power 

Unit  Output 

UX  -19  A  10W-1W 

UX-29A  25W/5W 

UX-23H  45  W  SW 

UJC-39A  25W  SW 

UK -49 A  25W/SW 

UX-59A  1DW/1W 
UX-129A  tOW  1W 


Frequency 

2B  30MB* 

138-174MHZ  Rx; 
140.1-150MHz  Tk 
138-174MHi  flu: 
1*0,1-1  MW  Hi  Ti 
216-236*11**  Rx: 
220-225MHI  Tjt 

440-450MH* 
S0^54MHi 

12401300MHz 
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THE  ALL  NEW  PRIVATE  PATCH  IV  BY  CSI  HAS  MORE 
COMMUNICATIONS  POWER  THAN  EVER  BEFORE 


•  Initiate  phone  calls  from  your  HT  or  mobile 

•  Receive  incoming  phone  calls 
NEW!  *  Telephone  initiated  control. . . 

;.'  Operate  your  base  station  with  complete  control  from  any  telephone 
Change  frequencies  from  the  controlling  telephone 
Selectively  call  mobiles  using  regenerated  DTMF  from  any  telephone 
Eavesdrop  the  channel  from  any  telephone 
Use  as  a  wire  remote  using  ordinary  dial  up  lines  and  a 
speaker  phone  as  a  control  head. 


DIAL  ACCESS  REMOTE/lNTERCONNFCT 


DTMF        COS        COm 


Private  Patch  121 
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The  new  telephone  initiated  control 
capabilities  are  awesome.  Imagine 
having  full  use  and  full  control  of 
your  base  station  radio  operating 
straight  simplex  or  through  any  re- 
peater from  any  telephone!  From 
your  desk  at  the  office,  from  a  pay 
phone,  from  a  hotel  room,  etc*  You 
can  even  change  the  operating 
channel  from  the  touchpad! 

Our  digital  VOX  processor  flips  your 
conversation  back  and  forth  fully 
automatically.  There  are  no  buttons 
to  press  as  in  phone  remote 
devices.  And  you  are  in  full  control 
100%  of  the  time! 

The  new  digital  dialtone  detector 
will  automatically  disconnect  Pri- 
vate Patch  IV  if  you  forget  to  send  # 
(to  remotely  disconnect)  before 
hanging  up.  This  powerful  feature 
will  prevent  embarassing  lock-ups. 

The  importance  of  telephone  in- 
itiated control  for  emergency  or 
disaster  communications  cannot  be 

overstated.  Private  Patch  IV  gives 
you  full  use  of  the  radio  system  from 
any  telephone.  And  of  course  you 
have  full  use  of  the  telephone 
system  from  any  mobile  or  HT! 

To  get  the  complete  story  on  the 
powerful  new  Private  Patch  IV  con- 
tact your  dealer  or  CSI  to  receive 
your  free  four  page  brochure. 

Private  Patch  IV  will  be  your  most 
important  investment  in  commun- 
ications. 


*-** 


=  NEW  FEATURE 


v*  *  /#  or  multi-digit  connect/discon- 
nect 
r*  Fully  regenerated  tone  dialing 

•  Pulse  dialing 

•  Toll  protection 

•  Secret  toll  override  code 

•  Busy  signal  disconnect 
^  Dialtone  disconnect 

•  CW  identification 

•  Activity  timer 

•  Timeout  timer 

**  Telephone  initiated  control 

#*-  Regenerated  DTMF  selective  calling 

■    Rrngout 

v  Rrngout  or  Auto  Answer  on  1-8  rings 

•  Busy  channel  ringout  inhibit 
v  Status  messages 

^  Internally  squelGhed  audio 

•  MOV  lightning  protection 
*<>  Front  panel  status  led*  s 

^  Separate  CW  ID  level  control 

v*  24  dip  switches  make  all  features 
user  programmable/selectable. 


Connects  to  MIC  and  ext. 
speaker  jack  on  any  radio.  Or 
connect  internally  if  desired. 

Can  be  connected  to  any  HT. 
(Even  those  with  a  two  wire  inter- 
face.) 

Can   be   operated   simplex, 

through  a  repeater  from  a  base 
station  or  connected  directly  to 
a  repeater  for  semi-duplex  opera- 
tion, 

20  minutes  typical  connect  time 
Made  in  U.S.A. 


t. 

3. 


OPTIONS 
Va  second  electronic  voice  delay 
FCC  registered  coupler 

CW  ID  chip 


Connect  Systems  inc, 

23731  Madison  St. 

Torrance  CA  90505 

Phone:  (213)  373-6803 


AMATEUR  ELECTRONIC  SUPPLY 
Milwaukee  Wl.  Wiekiifte  OH, 
Orlando  FL  Clearwater  FL. 
Las  Vegas  N  v 

BARRY  ELECTRONICS  CORP. 
New  York  NY 

EQE,  Inc. 
Wood  bridge  VA 

EfllCKSON  COMMUNICATIONS 
Chicago  IL 

HAM  RADIO  OUTLET 

Anaheim  CA   Burlmgame  CA 
Oakland  CA,  Phoenix  AZ 
San  Diego  CA.  Van  Nuys  CA. 
Atlanta  GA 


HENRY  RADIO 
Los  Angeles  CA 

INTERNATIONAL  RADIO  SYSTEMS 

Miami  FL 

JUNS  ELECTRONICS 
Culver  CKy  CA 

MADISON  ELECTRONICS  SUPPLY 
Houston  TX 

MIAMI  RADIO  CENTER  CORP. 

Mi  am  J  FL 

MIKES  ELECTRONICS 
Ft.  Lauderdal'e.  Miami  FL 

N4G  DISTRIBUTING  CORP. 
Miami  FL 


OMNI  ELECTRONICS 
LareOoTX 

PACE  ENGINEERING 
Tucson  AZ 

THE  HAM  STATION 

Evansviile  IN 

WESTCOM 

San  Marcos  CA 

CANADA: 

CARTEL  ELECTRONIC 
DISTRIBUTORS 
Surrey  B.C. 

COM  WEST  RADIO  SYSTEMS.  LTD. 
Vancouver  B,C, 
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Tired  of  paying  higher  and  higher  prices  for 
V.H.F,  magnetic  mount  antennas?  Hustler  has 
the  solution.  Two  new  series  of  antennas  at 
suprismgly  affordable  prices.  Built  with  the 
same  quality  and  performance  you  expect 
from  a  Hustler  product,  Designed  to  offer  you 
years  of  trouble-free  operation.  Priced  to 
save  you  money. 

rX  SERIES  (pictured mounted) 

•  3,4  db  gain     5/8  wave 

•  200  watt  rating 

•  15  foot  coax 

PL-259  connector  installed 

•  Magnetic  mount  holds  to 
100  mph 

Model  FX-2  —  2  Meter,  black  &  chrome 
Model  FX-2  20  —  220  MHz,  black  and  chrome 

24.95 


ea. 


Also  Available  in  Black 
Model  FX-2B,  2  Meter 
Model  FX-220B,  220  MH* 


RX  SERIES 


29.95- 


i pictured  lying  down) 

•  34  db  gain     5/8  wave 

•  100  watt  rating  t 

•  15  foot  coax 

PL-259  connector  installed 

•  Magnetic  mount  holds  lo  75  mph 

Mode)  RX-2,  2  meter  black  and  chrome 
Model  RX-2 20,  220  MHz,  black  &  chrome 

19.95 . 

Also  Available  in  Black 

Model  RX-2B,  2  meter 

Model  RX-220B,  220  MHz  24.95 


Model  FX  2 

(Also  Available:  in  Black) 


Model  RX*2 
(Also  Available  In  Black) 


ea. 


One  Newtronlcs  Place 

Mineral  Wells,  Tfexas  76067 
(817)  325-1386 
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MFJ  multi-mode 
data  controller 


MFJ  shatters  the  6  mode  barrier  and  the  price  barrier 
with  the  MFJ»  1278  and  gives  you  .  *  •  Packet,  RTTYf 
ASCII,  CWt  WEFAX,  SSTV  and  Contest  Memory  Keyer 
...  7  digital  modes  . . .  for  an  affordable  $249*95 


Amateur  radio's  newest  multi-mode 
data  controller  -  the  MFJ- 1278  **  lets  you 
join  the  fun  on  Packet,  RTTY,  ASCII. " 
CW,  Weather  FAX,  SSTV  and  gives  you  a 
full  featured  Contest  Memory  Keyer 
mode  . .  .  vou  get  7  modes  ...  for  an 
affordable  $249.95, 

Plus  yon  gel  hi^h  performance  HF/VHF/ 
CW  modems,  software  selectable  dual 
radio  ports,  precision  tuning  indicator, 
32K  RAM.  AC  power  supply  and  more. 

You'll  find  it  the  most  user  friendly  of 
all  multi-modes.  It's  menu  driven  for  ease 
of  use  and  command  driven  for  speed, 

A  high  resolution  20  LED  tuning 
indicator  lets  you  tune  in  signatsfast  In 
any  mode.  All  you  have  to  do  is  to  center 
a  single  LED  and  you're  precisely  tuned 
in  to  within  10 Hz  --  and  it  shows  you 
which  way  lo  tune! 

All  you  need  to  Join  the  fun  is  an 
MFJ- 1 278f  your  rig  and  any  computer 
with  a  serial  port  and  terminal  program. 

You  can  use  the  MFJ  Starter  Pack  to 
get  on  the  air  instantly.  It  includes 
computer  interfacing  cable,  terminal 
software  and  friendly  instruct  ions  . , , 
everything  vou  need  to  get  on  the  air  fast. 
Order  MFJ- 1 282  (disk)/MFJ  1283  (tape) 
for  the  C  64/ 1 28  and  VIC* 20  or  MFJ- 1284 
for  the  IBM  or  compatible.  $19,95  each. 

Packet 

Packet  gives  you  the  fastest  and  most 

reliable  error-free  communications  of 
any  amateur  digital  mode- 

With  MFJ's  super  clone  of  the  industry 
standard  -  the  TAPR  TNC-2  -  you  get 
genuine  TAPR  so  ft  ware/ hard  ware  plus 
more  —  not  a  *'work-a-like'"  imitation. 

Extensive  tests  published  in  Packet 
Radio  Magazine  V'HF  Modem  Perform- 
ance Comparisons"!  prove  the  TAPR 
designed  modem  used  in  the  MFJ- 1278 
gives  better  copy  with  proper  DCD 
operation  under  all  tested  conditions 
than  the  other  modems  tested. 

Hardware  DCD  gives  you  more  QSGs 
because  you  get  reliable  carrier  detect  ion 
under  busy,  noisy  or  weak  conditions. 

A  hardware  HDLC  gives  you  full 
duplex  operation  for  satellite  work  or  for 
use  as  a  full  duplex  digipeater.  And.  it 
makes  possible  speeds  in  excess  of  56K 
baud  with  a  suitable  external  modem* 

Good  news  for  SYSOPs!  New  software 
lets  the  MFJ- 1278  perform  flawlessly  as  a 
WORLI/WA7MBL  bulletin  board  TNC. 

Baudot  RTTY 

Yon  can  copy  all  shifts  and  ail 
standard  speeds  including  170,  425  and 
800  Hz  shifts  and  speeds  from  45  to  300 

MFJ. 


fledged  weather  maps  on  your  printer. 
Other  interesting  FAX  pictures  can  also 
be  printed  --  such  as  some  news 
photographs  from  wire  services. 

Any  Epson  graphics  compatible 
printer  will  print  a  wealth  of  interesting 
pictures  and  maps. 

Automatic  sync  and  stop  lets  you  set 
it  and  leave  it  for  no  hassle  printing. 

You  can  save  FAX  pictures  and 
WEFAX  maps  to  disk  if  your  terminal 
program  Jets  you  save  ASCII  Hies  to  disk. 

Pictures  and  maps  can  be  printed  to 
screen  in  real  lime  or  from  disk  on  IBM 
and  compatibles  with  the  MFJ- 1284 
Starter  Paek. 

You  can  transmit  FAX  pictures  right 
off  disk  and  have  fun  exchanging  and 
collecting  them. 

Slow  Scan  TV 

The  MFJ- 1278  introduces  you  to  the 
excii  ing  world  of  slow  scan  TV. 

You'll  not  only  enjoy  receiving 
pictures  from  thousands  of  SST Vers  all- 
over*  the- world  but  you  can  send  your 
own  pictures  to  them.  too. 

You  can  print  slow  scan  TV  pictures  on 
any  Epson  graphics  compatible  printer.  If 
you  have  an  IBM  PC  or  compatible  you 
can  print  to  screen  in  near  reaj  time  or 
from  disk  with  the  MFJ- 1284  Starter  Pack. 

Yon  can  transmit  slow  scan  pictures 
tight  off  disk  -  there's  no  need  to  set  up 
lights  and  a  camera  for  a  casual  contact. 

You  can  save  slow  scan  pictures  on  disk 
from  over-t  he-air  QSGs  If  your  terminal 
program  lets  you  save  ASCII  files. 

The  MFJ- 1 278  t  ransmits  and  receives 
8,5,  12,  24,  and  36  second  black  and  white 
format  SSTV  pict  ures  using  two  levels. 
Contest  Memory  Keyer 

Nothing  beats  the  quick  response  of  a 
memory  keyer  during  a  healed  contest. 

You*  11  store  valuable  contest  points  by 
completing  QSGs  so  fast  you'll  leave  your 
competition  behind.  And  you  can  snag 
rare  DX  by  slipping  in  so  quickly  youTl 
caieh  everyone  by  surprise. 

You  get  iambic  operation  with  dot- 
dash  memories,  self-completing  dots  and 
dashes  and  jamproof  spacing. 

Message  memories  let  you  store  contest 
RST.  QTH.  calL  rig  info  -everything  you 
used  to  repeat  over  and  over.  You'll  save 
precious  time  and  work  more  QSOs. 

You  get  automatic  incrementing  serial 
numbering.  In  a  contest  it  can  make  the 
difference  between  winning  and  losing. 

A  weight  control  lets  you  penetrate 
QRM  with  a  distinctive  signal  or  lets  your 
transmitter  send  perfect  sounding  CW. 

More  Features 
Turn  on  your  MFJ  1278  and  it  sets 
itself  to  match  your  computer  baud  rate. 
Select  your  operating  mode  and  the 
correct  modem  is  automatically  selected. 

Plus . . .  printing  in  all  modes, 
threshold  control  lor  varying  band 
conditions.  I une- up  command,  lithium 
battery  backup.  RS-232  and  TTL  level 
serial  ports,  watch  dog  timer*  FSK  and 
AFSK  outputs,  output  lcvc\  control. 
speaker  jack  for  both  radio  ports,  test  and 
calibration  software.  Z-80  at  4.9  MHz.  32K 
EPROM,  and  socketed  ICs.  FCC  approved, 
9xlVzx9Vz  inches,  12  VDCor  1 10  VAC, 
Get  yours  today  and  join  the  fun  crowd! 

FOR  YOUR  NEAREST  DEALER 
or  to  order  call  toll  free 

800-647-1800 

One  Year  Unconditional  Guarantee 

making  quality  affordable 
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baud.  You  can  copy  not  only  amateur 
RTTY  hut  also  press,  weather  and  other 
exci ting  i raffic. 

A  high  performance  modem  lets  you 
copy  both  mark  and  space  for  greatly 
improved  copy  under  adverse  conditions* 
It  even  tracks  slightly  drifting  signals. 

You  can  transmit  both  narrow  and 
wide  shifts.  The  wide  shift  is  a  standard 
850  Hz  shift  with  mark/space  tones  of 
2 125/2975  Hz.  This  lets  you  operate 
MARS  and  standard  VHF  FM  RTTY, 

You  get  both  the  American  Western 
Union  and  the  international  CC1TT 
character  sets.  Autostart  for  unattended 
reception  and  selectable  "Diddle", 

A  receive  Normal/Reverse  software 
switch  eliminates  retuningand  Unshlft- 
On-Space  reduces  errors  under  poor 
receiving  conditions. 

ASCII 

You  can  transmit  and  receive  7  bit 
ASCII  using  the  same  shifts  and  speeds 
as  in  the  RTTY  mode  and  using  the  same 
high  performance  modem.  You  also  get 
Autostart  and  selectable  "Diddle". 

CW 

Yon  get  a  Super  Morse  Keyboard  mode 
that  lets  you  send  perfect  CW  effortlessly 
from  5  to  99  WPM.  including  alt  prostgns 
-  it's  tailor-made  for  traffic  handlers. 

A  huge  type  ahead  buffer  lets  you  send 
smooth  CW  even  if  you  "hunt  and  peck**. 

You  can  store  entire  QSOs  in  the 
message  memories,  if  you  wanted  to! 
You  can  link  and  repeat  any  messages  for 
automatic  CQs  and  beaconing.  Memories 
also  work  in  RTTY  and  ASCII  modes. 

A  tone  Modulated  CW  mode  turns 
your  VHF  FM  rig  into  a  CW  transceiver  for 
a  new  fun  mode.  It's  perfect  for 
transmitting  code  practice  over  VHF  FM. 

An  AFSK  CW  mode  lets  you  ID  in  C W. 

The  CW  receive  mode  lets  you  copy 
from  1  to  99  WPM,  Even  with  sloppy  fists 
you'll  be  surprised  at  the  copy  you'll  get 
with  its  powerful  built-in  software, 

You  also  get  a  random  code  generator 
thai  "11  help  you  copy  CW  faster. 

Weather  FAX 

You'll  he  fasi'inated  as  you  watch 
WEFAX  signals  blossom  into  full 


MFJ  ENTERPRISES.  INC, 

Box  494.  Miss.  State,  MS  39762 
601-323-5869  Telex;  53-4500  MFJSTKV 


1  on  your  Feedback  card 


Welcome.  Newcomers! 


What  isQRP? 

Amateur  radio  lingo  is  full  of  abbreviations 
and  code  words,  many  of  which  have  evolved 
from  the  days  of  CW  (Morse  code)-only  com- 
munications, (Check  the  glossary  for  defini- 
tions of  unfamiliar  words  printed  In  bold  type 
below,) 

A  lot  of  common  and  relevant  statements 
and  questions  have  been  reduced  to  three-tet- 
ter statements/questions  beginning  with  "Q.M 
Many  words  and  phrases  have  also  been  ab- 
breviated into  procedural  signals,  or  prosigns. 
This  made  CW  communications  much  more 
efficient.  Very  few  of  us  can  send  CW  at  the 
rate  (words  per  minute)  that  we  can  speak. 
See  the  December  1986  Newcomer's  column 
for  a  more  complete  list  of  these  signals. 

Literally,  QRP  means  "Reduce  you 
power/"  Hams  who  enjoy  low-power  opera- 
lion  became  known  as  QRPers.  The  unoffical 
maximum  QRP  power  level  is  set  at  less  than 
five  or  ten  watts,  depending  on  whom  you  ask. 
One  watt  or  less  of  power  out  is  called  QRPp 
operation. 

Many  hams  at  first  say,  "What's  the  point  in 
QRP  operation?"  Mayhem  often  reigns  on  the 
bands  during  periods  of  good  propagation, 
with  some  hams  running  a  full  gallon-plus 
battling  it  out.  "How  can  the  little  gun  hope  to 
compete?1'  "Why  would  anyone  nwir  to  be  a 
little  gun?  M 

To  be  sure,  there  are  reluctant  QRPers— 
hams  who  make  do  with  the  equipment  they 
have  until  they  scrimp  and  save  enough  to  run 
out  and  buy  a  100-watt  output  rig  or  a  linear 
amp.  QRP  has  a  large  and  devoted  following, 
however.  There's  obviously  much  more  to 
QRP  than  first  meets  the  ear.  as  this  issue  will 
attempt  to  explain. 

The  Elegance  of  QRP 

A  QRP  station  can  be  very  small— there  are 
QRP  transceivers  that  can  fit  rn  the  palm  of 
your  hand!  QRP  can  be  much  simpler  devices 
than  higher-powered  rigs  since  there  are  few* 
er  stages  of  circuits  in  the  rig  to  step  up  the 
power  of  the  signal  and  ensure  the  linearity 
and  purity  of  its  output  signal.  One-  or  two-af- 
ternoon QRP  transceiver  projects  abound— 
Mike  Bryce's  QRP  column  is  full  of  'em.  For 
hams  who  actually  want  to  apply  the  electronic 
theory  they  learned  (or  memorized)  for  their 
exam,  building  a  QRP  rig  is  a  great  place  to 
start— very  little  can  match  the  thrill  of  making 
a  DX  contact  on  a  piece  of  equipment  that 
you've  built  yourself! 

Now,  you've  built  your  pocket-sized, 
five  watt  rig  on  Friday  nigh)  and  Saturday 
and  hanker  to  get  on  the  air  on  Sunday. 
You  know,  however,  that  when  propagation 
Is  good,  the  bands  are  often  wall-to-wall 
booming  signals. 
What  to  do? 
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Craft  Instead  of  Kilowatts 

QRPers  have  to  be  a  tenacious  breed,  but 
they  soon  learn  that  power  out  is  not  the  only 
factor  in  making  a  contact.  They  bag  many 
of  their  contacts  when  a  particular  band  just 
opens  up,  before  most  other  hams  become 
aware  of  it.  This  doesn't  mean  that  QRPers 
sit  by  their  rigs  24  hours  a  day — band 
openings  for  many  bands  are  predictable.  A 
QRPer  soon  becomes  skilled  in  the  science 
of  propagation. 

The  science  is  far  from  exact.  There  are 
unpredictable  bands.  Ten  meters  is  often 
closed,  especially  during  low  sunspot  activity, 
but  can  open  up  very  suddenly  at  different 
times  of  the  day.  This  band  needs  more  moni- 
toring, but  then  the  chances  are  better  that 
fewer  people  become  aware  of  its  opening, 
and  the  QRPer  has  a  longer  opportunity  to 
work  DX.  When  propagation  is  good,  a  milli- 
watt transmitter  can  still  get  a  good  report  from 
a  DX  station.  Read  the  DX  Handy  review  by 
Mike  Bryce  and  Chod  Harris'  DX  column  in 
this  issue  for  more  info  on  10  meters. 

A  Little  Antenna  Math 

A  good  high-gain  antenna  system  greatly 
enhances  the  QRPer' s  chance  of  getting 
through  to  a  contact. 

What  does  gain  mean?  Gain  is  simply  a 
ratio,  usually  expressed  in  decibels  (dB)T  of 
a  given  antenna's  effectiveness  to  direct 
signals  toward  or  receive  signals  from  a  given 
direction.  Gain  measurements  are  made  with 
respect  to  reference  antennas,  usually  a 
theoretical  isotropic  radiator,  a  quarterwave 
vertical  or  a  dipole-  Gain  is  always  measured 
with  respect  to  something  at  a  given  frequency. 
A  gain  measurement  made  with  respect  to 
a  dipole  would  have  a  "d"  tacked  on  the  end. 
A  6  dBd  gain  measurement  indicates  the 
antenna  will  improve  signal  strength  in  a  given 
direction  on  a  specific  frequency  four  times 
(6  dB)  over  what  a  dipole  would  provide, 

A  high  gain  antenna  is  also  very  directive; 
that  is.  it  tends  to  concentrate  most  of  the 
radiation  in  a  specific  direction.  Hence,  anten- 
nas can  increase  the  effective  radiated  power 
(ERP)  of  a  transmitter*  An  antenna  with  10  dBi 
maximum  gain — the  "iH  shows  the  reference 
antenna  is  an  isotrope— will  generate  a  signal 
strength  ten  times  greater  at  a  receiver  down- 
range  from  the  main  beam  than  an  istoropic 
antenna  using  the  same  power.  In  other 
words,  ten  watts  to  a  10  dBi  antenna  will  gen- 
erate the  same  signal  strength  as  1 00  watts  to 
the  reference  antenna;  hence  the  term  effec- 
tive radiated  power. 

Can  1 00  watts  ERP  effectively  compete  with 
the  rest  of  hamdom?  You  bet!  Many  hams  rive 
in  areas  that  restrict  antenna  systems.  A  city 
lot  may  not  provide  enough  space  for  more 
than  simple  dipoles  or  verticals.  Most  hams 


don't  run  more  than  1 00  watts,  because  linear 
amplifiers  are  too  pricey. 

You  can  see  a  QRPer  with  a  good  antenna 
system  is  realty  in  the  running! 

Hats  Off  to  QRPers 

The  finest  point  of  QRP  operation  is  that  its 
pursuit  forces  the  ham  to  think.  He  has  to 
experiment  with  his  equipment— installing 
narrow  filters,  improving  antennas — and  leam 
about  propagation.  The  QRPer  avoids  the  all* 
too-easy  solution  of  cranking  up  the  power  to 
get  through  the  crowds,  which  very  easily 
leads  to  crowding  out  others.  He  shows  cour- 
tesy to  his  fellow  hams  by  almost  never  run- 
ning more  power  out  than  necessary  to  con- 
duct a  contact  (which  ist  incidentally,  an  FCC 
rule*).  This  is  what  separates  the  QRPers,  who 
practice  two  critical  mandates  of  the  hobby — 
that  of  advancing  the  state  of  the  art  and  fra- 
ternal goodwill — from  the  emerging  throng  of 
operators  who  treat  the  linear  amp  as  a  cure- 
all 

Enjoy  this  QRP  issue.  Let  us  hear  from  you! 

.  ..deKAlHY 


GLOSSARY 

DX  Abbreviation  for  long  Distance.  DX 
for  the  HF  bands  is  typically  anywhere 
out  of  North  America, 

Full-gallon  Ham  jargon  for  a  kilowatt  of 
output  power, 

HF  High  Frequency,  Refers  to  the  160- 
10-meter  (1.8  kHz-30  MHz)  bands, 

Isotropic  Radiator  A  theoretical  anten- 
na that  radiates  equally  in  all  direc- 
tions. 

Linear  Amp  Short  for  linear  amplifier. 
This  device  takes  an  input  signal  and 
increases  its  power  without  (ideally) 
changing  any  other  of  its  characteris- 
tics. 

Linearity  An  expression  of  the  resem- 
blance between  the  input  an  output  sig- 
nals of  a  circuit.  The  better  the  linearity 
of  a  circuit,  the  less  it  distorts  a  signal. 

Open  up  Ham  jargon  meaning  "show 
good  propagation."  Refers  to  bands. 

Propagation  The  transfer  of  energy  (in 
this  case,  electro-magnetic  energy) 
through  medium  or  through  space. 

Purity  Most  often  an  expression  relating 
the  power  of  the  fundamental  frequen- 
cy of  a  signal  and  the  power  of  its  non- 
fundamental  frequencies,  such  as  har- 
monics. The  purer  a  signal,  the  more 
pronounced  its  fundamental  relative  to 
its  non-  fundamentals. 
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EVER  SAY  PIE 

Wayne  Green  W2NSD/1 


The  Index 

We've  all  been  hearing  and 
reading  about  the  vaunted  Infor- 
mation Age.  Sadly,  it  hasn't  had 
much  effect  on  amateur  radio  so 
far.  Indeed,  other  than  for  re- 
peaters, incredibly  little  about  am- 
ateur radio  has  changed  for  99% 
of  us  in  the  last  30  years. 

The  biggest  changes  have 
been  comtng  at  us  at  work  where 
most  of  us  have  to  cope  with  tele- 
phone switching  systems  which 
are  daunting,  Many  of  us  are  do- 
ing well  if  we  can  remember  10% 
of  the  possible  functions.  Western 
Union  and  Postal  Telegraph  are 
now  almost  forgotten,  as  our  busi- 
nesses demand  thai  we  be  com- 
fortable with  facsimile^  telephone 
bulletin  boards,  CompuServe,  The 
Source,  MCI  and  local  area  com- 
puter networks. 

At  home  we're  either  makfng  do 
with  100-channe*  cable  or  a  back* 
yard  satellite  dish  system — a  cou- 
ple of  VCRs— projection  TV, 
Meanwhile,  at  the  ham  rig  we're 
still  grumbling  about  AM  being 
blown  away  and  hunching  down 
with  our  1935  speed  key  while  our 


grand -kids  bewilder  us  with  their 
Macintosh  computers 

I  got  to  thinking  about  the  Infor- 
mation Age.  I  subscribe  to  about 
250  magazines,  so  I  have  a  fair 
idea  of  what  is  going  on  with 
magazine  publishing. ..and  I 
haven't  seen  diddly  changing  in 
magazines  to  help  me  cope  with 
the  information  explosion.  If  you 
think  about  it.  magazines  are  our 
main  source  of  information,  yet 
once  a  magazine  is  read  and 
shelved,  it's  almost  impossible  to 
find  that  information  again. 

A  Tiny  Fraction 

Yes,  we  can  remember  a  tiny 
fraction  of  what  we  read— 1%  re- 
call after  six  months  is  phenome- 
nal Yes,  the  yearly  indexes  help 
us  to  find  particular  articles  we 
may  want  to  check  out  again.  But 
the  sad  fact  is  that  even  if  we  save 
our  back  issues,  over  99%  of  the 
information  we  may  want  to  find  a 
few  months  or  years  later  is  a  bitch 
to  locate. 

It's  no  news  flash  to  you  that  I 

write  editorials.  You  may  not  know 

that  in  addition  to  73  t  also  write 

em  for  Digital  Audio  every 


QSL  OF  THE  MONTH 

To  enter  your  QSL,  mail  it  in  an  envelope  to  73,  WGE  Center,  70  Rte> 
202  tsLt  Peterborough  NH  03458,  Attn:  QSL  of  the  Month.  Winners 
receive  a  one-year  subscription  (or  extension)  to  7$.  Entries  not  in 
envelopes  cannot  be  accepted. 
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month — bi-monthly  for  the  Green 
CD  Guide— bi-monthly  for  WHAT 
CD?— for  Selling  CDs— for  Com- 
pact DJ— and  the  Green  Congres- 
sional Technology  Newsletter. 
So,  in  addition  to  trade,  technical 
and  consumer  magazines,  I  also 
rely  a  good  deal  on  technical  and 
reference  books... books  which 
have  darned  good  indexes.  So 
why  not,  I  said  to  myself,  have  an 
index  for  magazines  just  as  we  do 
in  reference  books? 

An  in-depth  index  to  each  issue 
of  a  magazine  should  greatly  im- 
prove its  value  for  reference.  Sud- 
denly 99%  of  the  material  would 
be  easily  found  when  wanted  in 
the  future.  Each  issue  of  73  would 
then  be  similar  to  a  volume  of  an 
ongoing  encyclopedia  of  amateur 
radio. 

The  first  step  was  to  write  a  pro- 
gram that  would  automatically 
check  through  the  text  of  each  73 
issue  and  generate  the  index. 
David  Torrey  has  done  a  fine  job 
of  this  and  the  result  is  the  index 
which  started  in  the  January  is- 
sue. Check  it  out. 

I'm  hoping  well  be  able  to  get 
our  bulletin  board  up  and  running 
again  so  we'll  be  able  to  provide 
the  monthly  indexes  for  those 
wanting  them.  If  there's  enough  of 
a  demand  we'll  make  it  available 
on  a  floppy  disk  at  the  end  of  the 
year.  At  the  least  we'll  be  putting  it 
out  as  a  small  reference  booklet 
for  each  year. 

Let  me  know  what  you  think  of 
the  index.  Please  look  it  over  and 
let  me  know  how  you  think  we  can 
improve  it.  After  all,  it's  there  to 
make  your  issues  of  73  more  use- 
ful and  valuable  for  you,  Are  we 
missing  some  subjects  we  should 
be  cross-indexing? 

Another  Information 
Age  Innovation 

The  second  way  I  see  for 
magazines  to  become  more  valu- 

Continued  on  page  4 1 
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Affordable  DX-ing! 


TS-140S 

HF  transceiver  with  general 
coverage  receiver 

Compact,  easy-to-use,  full  of  oper- 
ating enhancements,  and  feature 
packed.  These  words  describe  the 
newTS-140S  HF  transceiver.  Setting 
the  pace  once  again,  Kenwood  intro- 
duces new  innovations  in  the  world 
of  "look-alike"  transceivers? 

•  Covers  all  HF  Amateur  bands  with 
100  W  output.  General  coverage  re- 
ceiver tunes  from  50  kHz  to  35  MHz. 

(Receiver  specifications  gua  ran  feed  from 

500  kHz  to  so  MHzj  Modifiable  for  HF 

MARS  Operation.  fPermil  requ/recfj 

•  All  modes  built-in.  LSBT  USB,  CW.  FM 
and  AM. 

•  Superior  receiver  dynamic  range 

Kenwood  DynaMix"  high  sensitivity 
drrect  mixing  system  ensures  true  102 
dB  receiver  dynamic  range. 


•  New  Feature!  Programmable  band 
marker.  Useful  for  staying  within  the 
limits  of  your  ham  license.  For  con- 
testers,  program  in  the  suggested 
frequencies  to  prevent  QRM  to  non- 
participants. 

•  Famous  Kenwood  interference 
reducing  circuits.  IF  shift,  dual  noise 
blankers.  RII  RF  attenuator,  selectable 
AGC.  and  FM  squelch, 


•  M.  CH/VFO  CH  sub-dial  10  kHz  step 
tuning  for  quick  QSY  at  VFO  mode,  and 
UP/DOWN  memory  channel  for  easy 
Operation. 

•  Selectable  full  (QSK)  or  semi 
break-in  CW. 

•  31  memory  channels.  Store  fre- 
quency, mode  and  CW  wide/narrow 
selection.  Split  frequencies  may  be 
stored  in  10  channels  for  repeater 
operation. 

•  RF  power  output  control. 

•  AMTOR/PACKET  compatible! 
•Built-in  VOX  circuit. 

•  MC-43S  UP/DOWN  mic.  included. 

Optional  Accessories: 

•  AT-130  compact  antenna  tuner  •  AT- 250  auto- 
matic antenna  tuner  •  HS-5/HS-6/HS-7  head- 
phones *  IF-232C/IF-10C  computer  interface 

•  MA-5/VP-1  HF  mobile  antenna  |5  bands) 

•  MB-430  mobile  bracket  *  MC-43S  extra 

UP/DOWN  hand  rnic  *  MC-55  «8-pinj  goose  neck 
mobile  mic*  IIC-60A/MC-80/MC-85  desk  mics, 

•  PG-2S  extra  DC  cabte  *  PS-430  power  supply 

•  SP-40/SP-50B  mobile  speakers  •  SP-430 
external  speaker-  SW-100A/SW-200A/SW-2000 
SWR/power  meters  •  TL-922 A  2  kW  PEP  linear 
amplifier  (not  for  CW  QSK)  •  TU-8  CTCSS  tone  unit 

•  YG-455C-1  500  Hz  deluxe  CW  filter,  YK-455C-1 
New  500  Hz  CW  filter. 


TS-680S 


All-mode  multi-bander 

*  6m  {50-54  MHz}  10  W  output  plus  all  HF 
Amateur  bands  (100  W output) 

■  Extended  6m  receiver  frequency  range  45  MHz 
to  60  MHz:  Specs,  guaranteed  from  50  to  54  MHz. 

*  Same  functions  of  the  TS-I40S  except  optional 
VOX  (VOX-4  required  for  VOX  operation). 

*  Preamplifier  for  6  and  10  meter  band 


Complete  service  manuals  are  availably  tor  ail  Kenwood 
transceivers  and  most  accessories.  SpenUtetians.  features 
artef  prices  are  subject  \i '  I  hal  \ye  without  notice  Qrobtigation 
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KENWOOD 

TH-25AT 


144MHz 


h  rough 

TH-25AT/45AT 

New  Pocket  Portable 
Transceivers 

The  alt-new  TH-25  Series  of  pocket  trans- 
ceivers Is  here'  Wide-band  frequency  cov- 
erage, LCD  display,  5  watt  option,  plus... 

•  Frequency  coverage:  TH-25  AT:  141-163 
MHz  (Rx»;  144-148  MHz  (Tx).  {Modifiable  lor 
MARS/CAP.  Permits  required.) 
TH-45AT:  438-450  MH2. 

•  Automatic  Ptjwer  Control  (APC)  circuit  tor 
reliable  RF  output  and  final  protection 

•  14  memortes:  two  for  any  "odd  split" 
(5  kHz  steps). 

•  Automatic  offset  selection  (TH-25AT). 

•  5  Watts  from  12  VDC  or  PB-6  battery  pack, 

•  Large  multi-function  LCD  display, 

•  Rotary  dial  selects  memory,  frequency. 
CTCSS  and  scan  direction, 

•  T- ALERT  for  quiet  monitoring.  Tone  Alert 
beeps  when  squelch  is  opened. 

•  Band  scan  and  memory  scan. 

•  Automate  "power  off"  circuit. 

•  Water  resistant 

•  CTCSS  encoder /decoder  optional  (TSU-6), 

•  Supplied  accessories:  StubbyDuk.  PB -6 
battery  pack  for  2.5  watts  output,  wall  charger, 
belt  hook,  wrist  strap,  water  resistant  dust  caps. 


Optional  accessories: 

•  PB-5 11 V.  200  mAh  NiCd  pack  for  2.5  W  output  •  PB-B 
72  V,  600  mAh  NiCd  pack  ■  PB  7  72  V,  1100  mAh  NiCd  pack 
■  PB-B  12 V.6DQ  mAh  NiCd  fni5Woutpul»PB-S  7.2V. BOG 
mAh  NiCd  with  built-in  charger  *  BC-10  Compact  charger 

*  BC-11  Rapid  charger  •  BT-6  AAA  battery  case  *  DC-1/P&-2V 
DC  adapter  ■  MAC  2  Headset  with  VOX  aod  PTT  *  SCR  t5. 
16  Soft  cases  •  SMC  30/31  Speaker  mics  *  TSU-6  CTCSS 
decode  unit  •  Wft-1  Water  resistant  bag 

KENWOOD 
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EDITED  BY  BRYAN  HASTINGS  KA 1HY 


Coordination  Update 

Another  regional  coordination  body  has  been 
formed-  In  late  October  of  last  year,  eight 
North  Central  repeater  coordinators  and 
councils  met  in  Ohio  to  form  the  Great  Lakes 
Coordination  Conference.  This  action  oc- 
curred In  the  wake  of  a  regional  coordination 
council  formed  among  several  northeastern 
area  councils. 

The  creation  of  these  two  new  regional  enti- 
res means  that  most  coordinators  and  coun- 
cils east  of  the  Mississippi  River,  and  most  of 
those  in  the  Midwest,  are  now  covered  by 
umbrella  coordination  organizations.  The 
western  states  lag  in  their  efforts  to  coordinate 
coordination  councils. 

Up,  Up  and  A  way 

The  European  Space  Agency's  satellite 
launches  are  so  far  on  a  smooth  track.  The 
Anane  V-20  M*ssionT  the  twentieth  in  the 
European  Consortium's  program,  lifted  off 
from  its  pad  in  Kourou  in  French  Guiana  with- 
out a  hitch  on  November  21st,  and  deposited 
its  payload  into  geosynchronous  orbit  15  min- 
utes later. 

This  success  still  leaves  the  launch  date  tor 
V-22,  with  AMSAT  Phase  3C  satellite  as  part 
of  its  payload,  set  lor  early  this  year. 

TVI  Shoes 

We  may  never  stop  marveling  at  the  varied 
sources  of  RFH  The  following  appeared  in 
Zimbabwe's  Harare  Herald. 

Zimbabwe  is  a  south  central  African  nation. 
formerly  called  Rhodesia. 

A  strange  source  of  TV  and  FM  radio  recep- 
tion interference  was  discovered  there-  Ac- 
cording to  a  spokesman  for  three  leading 
footwear  manufacturers,  the  TV!  source  was 
traced  to  the  shoes  worn  by  viewers  and  lis- 
teners! 

The  problem  is  confined  to  some  shoes 
made  during  the  last  two  years  using  hides 
from  cattle  and  elephant  that  came  from 
drought-stricken  areas.  Because  of  the  lack  of 
grass,  the  antmals  were  forced  to  eat  a  certain 
type  of  weed  that  contained  a  large  concentra- 
tion of  aluminum  salts. 

Acting  as  tiny  transistors,  the  components 
of  the  contaminated  hides  interacted  and 
set  up  static  discharges  on  shoes  that  were 
worn  in  dry  carpeted  rooms.  Viewers  and  lis- 
teners were  forced  to  move  their  feet  to  stop 
theTVl. 

The  "radio  shoes"  came  to  light;  the  Harare 
Herald  said,  when  a  senior  technical  execu- 
tive of  one  of  the  shoe  companies  was  dancing 
to  FM  "Radio  Three"  in  his  living  room.  He 
was  astounded  when,  as  he  moved  back  and 
forth,  the  FM  radio  interference  level  synchro- 
nized with  his  dancing,  Discreet  contact  with 


other  shoe  companies  confirmed  his  sus- 
picions, 

Cross-Satellite 
Contacts 


G4COU  recently  made  crosslink  contacts  with 
WA3ETD,  according  to  G3IOR.  On  November 
27th  the  pair  hooked  up  via  an  AO-10-to-FO- 
12  link.  The  uplink  to  AO-10  was  on  70cmt 
giving  a  downlink  on  2m  That  downftnk  was 
picked  up  by  FO-12's  Mode  JA  receiver  and 
resulted  in  an  FO-12  downlink  at  70cm 

On  the  same  day.  Dave  G4CUO  heard  Andy 
OK3AU  through  RS-11  and  FO-12.  The  2m 
downlink  of  RS-1 1  running  Mode  KT  (1 5m  up. 
10m  and  2m  down)  was  picked  up  by  FOIST  s 
Mode  JA  receiver.  Dave  listened  to  Andy's  on 
the  FO-12's  Mode  JA  70cm  downlink. 

Satellite  crossiinking  has  been  done  in  1 975 
between  AO-6  and  AO-7,  and  in  1986  Be- 
tween AO-10  and  FO-1 2, 


This  circuit  is  wired  to  a  small  infrared  light 
sensor  that  transforms  eye-blinks  into  audible 
tones.  The  wire  and  sensor  mounts  on  Dug- 
ger's  glasses  to  detect  reflected  light  off  his 
eyelids, 

Shipley  had  hung  a  chart  of  the  Morse  code 
next  to  Dagger's  bed.  who  surprised  everyone 
by  learning  the  code  in  two  days.  Dugger  was 
so  eager  to  communicate  thai  hams  had  to  be 
called  in  to  decode  his  rapid  eye  blinking, 
Shipley  avers  that  the  increased  communica- 
tion sped  Dugger's  recovery,  because  he 
could  relate  how  he  was  feeling  and  so  be 
helped.  Dugger  has  recovered  to  the  point 
where  he  can  speak  in  a  whisper  and  walk  with 
crutches. 

Shipley  patented  his  device,  which  he  calls 
Opticomt  and  is  working  on  another  model  to 
translate  eyeblinks  into  printed  and  voice-syn- 
thesized words. 


70cm  Threat 


SOIA 


Naama  S01A  has  been  on  regularly  from  the 
Western  Sahara,  Listen  for  him  on  28.315 
MHz,  He  also  holds  skeds  with  EA2JG  on 
3.791  MHz. 

The  Eyes  Have  It 


When  18-year-old  Dennis  Dugger  emerged 
from  a  coma  last  January,  he  could  neither 
walk  nor  talk.  The  only  motion  his  paralyzed 
body  permitted  was  eye-blinking. 

Witnessing  the  helpless  frustration  that  the 
motorcycle-accident  victim  felt  in  trying  to 
communicate  spurred  an  invention.  The  hos- 
pital administrator,  Steve  Shipfey,  and  Den- 
nis" ham  father  developed  a  circuit  thai  fits  in  a 
small  box  aboui  the  size  of  a  cigarette  pack. 


Canadian  hams  and  hamsat  users  are  con* 
cemed  about  the  proposed  installation  of  a 
one  megawatt.  433  MHz  windshear  detector 
at  Toronto's  Pearson  International  Airport. 
The  air  safety  device  could  seriously  disrupt 
both  terrestrial  and  satellite  communications 
on  70cm.  There  are  several  other  frequencies 
suitable  for  the  detector,  but  the  Canadian 
military  has  precluded  their  use.  The  CRRL 
has  tiled  comments  opposing  the  detector's 
use  in  the  70crn  band. 


44 


10-Q" 


To  all  who  contributed  news  items  this  month. 
They  are:  Westlink,  W5YI  Report,  CRRL  News- 
letter, CAREN's  World,  and  the  Daily  Camera 
of  Boulder,  CO.  Please  send  your  news  items, 
news  photos,  and  other  items  of  ham  news 
interest  to:  73  Magazine,  70  Rte.  202Nt  Peter- 
borough NH  034S8-1 194;  Attn:  QRX. 


The  British  Army's  parachute  team  add  a  little  excitement  to  G84JUL  operations  fast  summer  at  a  joint  US-UK 
celebration  of  American  independence  Day  near  Harrogate,  North  Yorkshire.  Readers  are  reminded  thai  the 
US  does  have  a  limited  third  party  traffic  agreement  with  Bntish  special  event  stations,  The  G8  calls  are  issued 
without  fee  by  the  RSGB.  Photo  by  G3DUW 
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Kenwood  brings  you  a  wide  range 
of  220  MHz  gear  designed  for  every 
need  Choose  from  two  types  of  mobile 
and  two  types  of  HT  The  TH-315A  is  a 


i 


TH-315A 

Full -featured 


KENWOOD 


71 


*  * 


1WD6DJY 


full-featured  HT  covering  220-225 
MHz.  Ten  memory  channels  and  2.5 
watts  of  power.  ( 5  W  with  PB-1  or 
12  V  DC  )  Uses  the  same  accessories  as 
the  TH-215A  for  2  meters  or  TH-415A 
440  MHz.  For  truly  "pocket  portability; 
choose  the  TH-31BT  a  thumb-wheel 
programmable,  1  watt  unit  For  mobile 
use,  select  the  TM-321A  or  TM-3530A 
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TM-321A 

Compact  mobile 
transceiver 


*> 


The  TM-321A  is  the  25  W,  220  MHz, 
14- channel  version  of  the  super  popular, 
super  compact  TM-22IA,The  25-watt 
TM-3530A  has  23  channels,  a  15  tele- 
phone number  memory  and  auto  dialer, 
Direct  keyboard  frequency  entry  and 
front  panel  DTMF  pad  enhances  oper- 
ating convenience  Novice  to  Amateur 
Extra,  these  transceivers  will  put 
everyone  on  the  air  "Kenwood  Style1! 


TH-31BT/31A 

Pocket- held  HT 
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TM-3530A 

Full- featured  mobile  transceiver 


A  complete  tine  of  accessories  is  available  for  alt  models, 

Complete  service  manuals  are  available  for  aU  Kenwood  transceivers  antf  most  accessories. 
Specifications  and  pf  ices  are  subject  to  change  without  notice  or  obligation, 
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Number  4  on  your  Feedback  card 


On  the 
Road  and 
On  the  Air 


Tales  of  a 
High-Tech  Nomad 


II  think  the  dream  started  when  I  was  a  WN4 
back  in  grade  school:  Someday  [  would 
wander  the  world  on  an  electronic  bicycle 
bedecked  with  radio  gear  and  arcane  instru- 
mentation. It  was  a  delightful  fantasy,  fueled 
by  Carl  &  Jerry  and  the  hobby  rags  of  the 
day. . .  but  1T  m  su  re  I  didn't  really  believe  that 
as  an  adult  I  would  live  full-time  on  a  pedal- 
powered  solar  ham  shack  with  five  computers 
and  1 .7  megabytes  of  memory — or  that  1  *d  be 
able  to  digitally  link  cross-coun- 
try via  satellite  while  pedaling 
along  a  quiet  country  road.  Like 
millions  of  other  kids.  1  just  had 
a  passion  for  knobs,  switches, 
and  bikes. 

But  twenty  years  later  in  the 
spring  of  1983.  chained  to  a 
suburban  desk  in  Generics ville. 
USA,  it  suddenly  occurred  to 
me  that  my  old  fantasy  was 
ripening — thai  the  tools  becom- 
ing available  could  actually 
allow  me  to  maintain  a  free- 
Lance-writing  and  consulting 
business  while  traveling  full 
time.  My  product,  after  all,  is 
information — and  information 
has  no  mass.  So  why  attach 
it  to  things  chat  do?  All  I  need- 
ed was  a  laptop  computer,  a 
network  for  data  communica- 
tions, a  few  watts  of  solar  pow- 
er, and  a  comfortable  bicycle, 
robust  and  efficient  enough  to 
carry  it  all. 

Driven  by  obsession.  I  set  to 
work  compressing  my  lifestyle 
into  a  rolling  system  of  water- 
proof packs.  Six  months  later,  I 
pedaled  away  from  Columbus 
into  a  new  life  of  daily  change 
,  .  .with  all  I  owned  either 
bungeed  onto  my  8-foot-long  re- 
cumbent or  connected  to  it  via 
modem. 

For  nearly  two  years  I  trav- 


eled America,  covering  ten  thousand  miles 
in  a  freewheeling  adveniure  that  ranged 
from  blazing  passion  to  aching  loneli- 
ness, from  bizarre  encounters  to  private 
moments  of  life-changing  insight,  Through 
it  all,  1  kept  writing  on  my  H-P  portable 
computer— yielding  dozens  of  magazine 
articles  and  my  fourth  book  {Computing 
Across  America— Vie  Bicycle  Odyssey  of  u 
High-tech  Nomad}.  It  was  indeed  the  fulfill- 


ment of  my  fantasy,  but  there  were  three  big 
problems: 

1  grew  tired  of  traveling  alone. 

1  couldn't  use  the  computer  while  riding. 

1  had  no  ham  radio. 

The  WinnehtkoII 

During  a  one-year  layover,  both  supported 
and  motivated  to  hit  the  road  by  a  real  job ,  I 
completely  rebuilt  the  Win- 
nebiko.  .  , added  extensive  ham 
radio  and  computer  equip- 
ment. .  .and  found  a  new  girl* 
friend  (Maggie  KA8ZYW)  will- 
ing to  trash  her  lifestyle,  get  a 
ham  license,  and  move  to  a  bicy- 
cle. Life  hasn't  been  the  same 

The  system  shown  in  the  pho- 
tos has  been  called  a  rolling  cari- 
cature of  the  information  age- 
it's  a  self-contained  machine 
that  has  been  my  home  and  of- 
fice for  over  15,000  miles.  Us- 
ing a  binary  handlebar  keyboard 
1  can  edit  text,  manage  files,  up- 
date the  bike  software,  or  even 
run  a  packet  QSO  while  pedal- 
ing down  the  road.  Twenty 
watts  of  solar  modules  charge 
17  amp-hours  of  batteries,  with 
a  box  of  high-efficiency  switch- 
ing power  supplies  generating  5 
subsidiary  voltages.  A  security 
system  can  respond  to  motion 
by  uttering  a  warning  message 
through  the  speech  synthesizer, 
setting  off  a  siren,  or  paging  me 
up  to  3  miles  away— and  I  can 
control  many  of  the  bike's  func- 
tions via  touch -tone  commands 
from  a  2-meter  HT>  A  network 
of  live  CMOS  microcomputers 
reconfigures  itself  on  the  fly  to 
support  the  activity  in  progress. 
And  the  ham  gear  has  grown  to 
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include  a  pair  of  2-meter  rigs,  a 
10-meter  handheld,  a  full  HF  QRP 
system,  and  a  packet  station  com* 
plete  with  mailbox  software  for 
unattended  operation. 

A  serious  trade-off  in  any  pedal- 
powered  contrivance  involves 
gravity,  however,  and  the  Win- 
nebiko  is  heavily  affected.  Total 
system  weight  without  my  body  is 
275  pounds  (which  is  one  of  the 
reasons  for  the  54~speed  gearing 
system  and  disc  brakes).  Overall 
length  including  the  trailer  is  about 
12  feet — matched  by  the  De  Felice 
recumbent  piloted  by  Maggie. 
Pedaling  side-by-side,  holding 
hands  with  our  antenna-flags  wav- 
ing in  the  breeze  and  solar  panels 
sparkling  blue,  we  look  for  all  the 
world  like  a  rolling  showpiece  of 
alien  technology. 

So  how  does  this  system  work?  Why  am  I 
doing  this?  What's  next?  This  article  kicks 
off  an  article  series  by  introducing  the  Win- 
ncbiko  II  from  seven  perspectives . „ , 

The  Computers 

The  most  celebrated  feature  of  the  bike 
from  the  media  standpoint  has  always  been 
its  information-processing  capability.  The 
original  motivation  behind  all  this  was  the 
need  to  make  intelligent  business  use  of  my 
pedaling  time— for  every  20,000  miles  trans- 
lates into  about  2.000  hours  (a  full  business 
year). 

I  have  always  carried  a  Laptop,  of  course, 
and  still  do.  The  Hewlett-Packard  Portable 
Plus  is  a  robust  MS-DOS  machine  with  12 
megabytes  of  RAMdisk  and  all  major  appli- 
cations software  baked  into  ROM.  .  .and  I 
carry  a  battery-powered  3-5-inch  disk  drive 
for  archives.  A  daily  routine  involves  hook- 
ing the  HP  to  the  nearest  telephone  and 
logging  onto  the  GEnie**  network  for  my 
mail,  with  everything  from  reader  responses 
to  manuscripts  routinely  passing  through  my 
modem. 

But  however  wonderful  the  9-pound  ma- 
chine is  when  Vm  in  camp,  it  becomes  a  piece 
of  high-tech  luggage  when  Tm  rolling. 
Somewhere  in  West  Texas  with  a  deadline  on 
my  tail,  it  abruptly  occurred  to  me  that  I 
could  vasdy  improve  my  effectiveness  if  I 
could  only  write  while  riding. 

Capturing  ideas  on -the- road  now  involves 
two  other  computers.  A  Radio  Shack  Model 
100.  heavily  modified,  has  been  built  into  the 
control  console,  with  its  screen  located  at  top 
center  to  minimize  eye  movement.  The  tiny 
32K  memory  that  came  with  the  machine  is 
now  only  workspace,  for  with  Traveling 
Software's  '  "Booster  Pafc'  I  have  upgraded 
the  lowly  Model  100  to  a  quarter-megabyte 
of  RAMdisk— plus  extensive  ROM  software 
including  an  on-line  dictionary,  tree-struc- 
tured operating  system,  database  manager, 
and  even  a  brisk  asteroids  game  for  arcade- 
style  entertainment  on  those  long  desert 
highways. 

But  where's  the  keyboard?  In  the  handle- 
bars, of  course!  Eight  waterproof  buttons 
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Photo  A.  Called  a  rolling  caricature  of  the  information  age,  Steve 

Roberts  *  bike  is  a  self-contained  machine  that  has  been  his  home  and 
office  for  over  15*000  miles.  (Photo  courtesy  of  GEnie,  General 
Electric  Informaiton  Services,) 


nestled  on  the  underside  of  the  grips  comprise 
an  efficient  binary  input  device,  with  the  feel- 
ing of  typing  comparable  to  playing  a  flute,  A 
Motorola  68HC 1 1  microprocessor  (the  bicy- 
cle control  processor,  or  BCP}  spends  much 
of  its  time  decoding  and  debouncing  the  han- 
dlebar inputs,  mapping  them  onto  the  virtual 
switch  matrix  that  the  Model  100  still  be- 
lieves is  attached  to  its  keyboard  port.  A  few 
74HC  chips  complete  the  interface,  waiting 
for  the  appropriate  column  strobe  for  each 
character  ;ind  delivering  the  corresponding 
row  codes. 

When  I'm  on  a  roll  with  all  this.  J  can  type 
comfortably  at  30  words  per  minute— about 
half  my  normal  QWERTY  speed. 

The  BCP  has  a  number  of  other  jobs  as  well 
{see  Figure  1).  It  manages  the  communica- 
tions among  the  other  processors  (including 
the  packet  TNC)  by  issuing  control  bits  to  a 
crossbar  network  of  analog  switches.  In  "re- 
mote mode,"  it  responds  to  touch-tone  com- 
mands received  by  the  Yaesu  290 — speaking 
to  passers-by  or  performing  security  func- 
tions, tt  monitors  system  variables  ranging 
from  battery  health  to  error  conditions,  and  it 
determines  the  overall  "flavor"  of  my  inter- 
action with  the  bike. 

All  in  all,  the  architecture  of  this  Grand 
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Fig.  I.  The  Winnebiko  control  system's  inter- 
nal architecture. 


Turing  (o-less)  Machine  gives  me 
maximum  flexibility:  the  soft- 
ware simplicity  of  a  multi-proces- 
sor environment,  a  flexible  hier- 
archy that  supports  ongoing 
expansion  t  and  a  battery-powered 
system  that  can  be  phased  down  to 
minimize  current  drain. 

Bicycle-Mobile  Packet 

Perhaps  the  most  entertaining 
confluence  of  digital  reliability 
and  radio  black  magic  these  days 
is  packet,  and  it  has  become  an 
essential  component  of  my  travel- 
ing circuits.  There's  something 
deliciously  mad  about  playing 
NET/ROMulan  while  cranking 
hard  through  the  hills  of  North 
Carolina,  sending  text  through  the 
satellite  wormholc  while  causing 
miniature  waves  of  future  shock 
among  passing  locals, 

On  the  practical  side,  my  bicycle- mobile 
packet  station  has  become  an  excellent  door- 
opener  in  ham  communities  across  the  na- 
tion. I  can  sign  onto  a  local  PBBS  from  a 
hundred  miles  out  of  town  or  find  myself  in  a 
live  packet  QSO  while  inbound.  On  many 
occasions,  1  have  sent  NTS  traffic  to  new 
friends  from  the  road .  thanking  them  for  their 
recent  hospitality  and  letting  them  know  we 
survived  the  City.  And,  of  course,  the  grow- 
ing packet  mail  network  has  become  an  im- 
portant layer  in  the  closest  thing  I  have  to  a 
hometown:  Dataspace. 

The  TNC  on  the  bike  is,  of  course, 
CMOS— the  TNC-200  from  Pac-Comm. 
With  its  LEDs  remoted  to  the  console  and  its 
onboard  power  supplies  disabled,  this  prod- 
uct has  been  a  trouble-free  data  communica- 
tions link.  And  I  have  recently  added  custom 
Model  100  PBBS  software  with  some  unusual 
features.  In  addition  to  taking  messages  and 
paging  me*  this  system  offers  short  down- 
loadable system  descriptions,  beacon  man- 
agement from  the  menu,  and  remote  control 
or  status-checking  from  a  second  TNC.  Why 
a  BBS  on  a  bicycle?  It's  one  of  the  best  fea- 
tures of  the  system.  I  can  now  arrive  in  an 
unfamiliar  town,  initiate  a  beacon  identfying 
the  bicycle-mobile  packet  station,  and  stop 
for  dinner— then  emerge  from  the  restaurant 
an  hour  later  to  find  mail  waiting  on  the  bike 
from  local  packeteersl  The  welcome  message 
explains  enough  about  what  we're  doing  to 
whet  the  appetite  of  any  serious  lechnoid. 

But  there's  an  interesting  problem  with  all 
this  mobile  packet  equipment.  How  can  I 
have  a  stable  network  address  while  moving 
around  the  country?  On-board  PBBS  or  no, 
without  constant  juggling  of  everybody's  for- 
warding tables  and  the  White  Pages,  I'd  have 
messages  chasing  me  all  over  the  US  of  A. 
Indeed,  this  is  what  was  happening  until  re- 
cently— address  management  was  getting  to 
be  such  a  nuisance  that  I  was  seriously  con- 
sidering limiting  my  packet  activity  to  local 
contacts  only. 

But  I  now  have  a  stable  home  BBS:  the 
address  is  KA80VA  @  WA40NG.  Jim 
DeArras  in  Richmond  is  WA40NC,  and  his 


system  is  a  very  active  4-port  BBS 
with  Buckmaster's  new  online 
CD-ROM  call  directory.  Any  mail 
for  KASOVA  or  KA8ZYW  gets 
forwarded  into  a  local  file,  which 
is  automatically  transmitted  to  mv 
mailbox  (WORDY)  on  the  GEnie™ 
network.  While  online,  Jim's  C 
program  also  forwards  any  mail 
from  me  into  the  packet  gateway. 
The  whole  system  is  elegant  and 
low-overhead— with  packet  mes- 
sages simply  showing  up  in  my 
electronic  IN-basket  no  matter 
where  I  happen  to  be.  Ain't  tech- 
nology wonderful? 

Incidentally,  I  don't  need  to 
sit  on  the  bike  and  play  the  han-  Photo  B. 
dlebar  keyboard  to  run  packet.  General 
A  front-panel  DB-9  accepts  a  ca- 
ble to  the  HP,  from  which  I  can  direct- 
ly interact  with  any  of  the  four  console  sys- 
tem processors.  This  is  the  mode  I  use  when 
in  the  tent,  beside  the  road,  or  parked  in  a 
host's  garage. 

2-Meter  FM 

It's  very  difficult  to  imagine  how  I  ever 
traveled  without  2-meter  FM,  Alone  during 
that  first  10.000  miles.  I  must  have  passed 
through  the  coverage  areas  of  thousands  of 
repeaters— vaguely  sensing  the  electronic 
community  swirling  around  me  but  never 
connecting.  1  seldom  lacked  company,  of 
course,  given  the  bizarre  2-whceled  door- 
opener  sparkling  beneath  me,  but  those  end- 
less hours  alone  on  the  road . .  .pedaling . . . 
pedaling. 

A  lot  has  changed.  Built  into  the  control 
console  is  Yaesu  *s  new  FT-290R  mukimode 
2-meter  rig— the  ideal  choice  for  this  applica- 
tion. Every  automotive  transceiver  I  found 
was  a  power  hog.  Every  handheld  rig  bristled 
with  controls  on  all  sides  and  was  thus  impos- 
sible to  panel-mount.  But  the  290  is  intended 
for  portable  operation  (roughly  100  mA 
standby),  it's  smooch  and  easy  to  operate,  and 
it  lends  itself  well  to  console  installation  and 
interfacing, 

Operation  is  easy.  There  is  a  Plantronics 
headset  built  into  my  bicycle  helmet  (the 
'brain  interface  unit"),  and  a  push-to-talk 
switch  in  the  left  handlebar  just  under  my 
thumb.  For  fixed  operation,  1  simply  plug  in 
the  standard  Yaesu  touch-tone  mike. 

Speaking  of  touch -tones,  I  have  added  an 
SSI-20C90  chip  between  the  radio  and  the 
BCP;  The  telephone-grade  pad  shown  in  the 
console  photo  has  always  been  a  bit  of  a  pain 
to  use,  so  I  have  switched  to  software -con- 
trol led  dialing.  From  the  handlebar  keys,  a 
special  command  tells  the  processor  to  buffer 
a  sequence,  which  is  then  transmitted  to  the 
radio  upon  receipt  of  termination  code.  Since 
repeaters  differ  widely  in  timing  require- 
ments, there  is  also  a  pass-through  mode  with 
an  adjustable  "software  one-shot"  on  the 
PTTline. 

The  20C9O  chip  receives  touch-tones  as 
well,  and  it  is  this  feature  that  allows  me  to 
remote-control  the  bike  through  the  Yaesu. 
From  my  HT,  I  transmit  short  command  se- 


A  view  of  the  W'mnebiko  's  console.  (Photo  courtesy  ofGEnie, 
Electric  Information  Services.) 


que  nee  s  which  tell  the  BCP  to  do  any  of  the 

following: 

•Speak  one  of  32  pre-programmed  utterances 

via  the  Votrax 
•Sound  the  siren  for  N  seconds 
•Transmit  local  audio  from  the  bike  for  N 

seconds 
•Pipe  received  audio  to  the  console  speaker 
•Turn  yellow  flasher  on  or  off 
•Enable/disable  security  system 
The  value  of  all  this  is  most  apparent  in  a 

*  security  *  mode.  When  Vm  away  from  the 
machine,  I  don't  want  to  worry  about  what  \ 
going  on  around  it-  If  my  beeper  sounds,  I 
simply  tell  the  hike  to  transmit  10  seconds  of 
local  audio,  then  select  an  appropriate  speech 
string  for  it  to  say  to  the  people  standing 
around. '  'Do  not  touch,  or  you  will  be  vapor* 
ized  by  a  laser  beam!1  is  a  big  favorite,  as 
is:  "*Hi  there,  pretty  girL  Would  you  like 
to  ride  on  me?*  If  it  becomes  necessary  to 
genuinely  intimidate  someone  messing  with 
the  hike,  I  dispense  with  the  cute  stuff  and 
instead  trieeer  a  130-dB  siren  (which  can  also 
be  set  to  happen  automatically  upon  motion 
detection). 

Maggie  has  a  2-meter  rig  on  her  machine  as 
well— Yaesu's  original  290,  similarly  in- 
Stalled  on  her  front  panel  and  powered  by  a 
solar-charged  battery ,  We  spend  most  of  our 
on-the-road  time  on  145.52  simplex,  and  can 
honestly  state  that  ham  radio  has  saved  our 
relationship:  it's  hard  to  imagine  sharing  a 
bicycle  tour  without  some  form  of  radio  com- 
munications! 

HF  QRP 

While  2 -mete r  FM  is  a  great  tool  for  rou- 
tine local  conversation,  it  lacks  the  thrill  and 
mystery  of  HF  (Yes,  you  kilowatts  out  there, 
there  really  is  mystery  in  the  airwaves),  I 
agonized  over  it  for  months  and  finally  did  it. 
My  bike  trailer  now  contains  a  Ten-Tec 
Argonaut  5 15  with  all  the  attachments,  a  bag 
of  dipoles  and  coax,  a  4  amp-hour  SAFT 
NiCd,  and  the  new  *  DX  Handy"  1 0-meter 
monobander  from  AEA, 

Weight  and  power  restrictions  naturally 
constrain  me  to  QRP  operation,  but  it  fits  the 
whole  spirit  of  a  bicycle  odyssey.  In  the  first 
month  of  occasional  use  (which  translates 
into  getting  on  the  air  whenever  I'm  in  one 


place  long  enough  to  finish  u  rgent 
writing  projects  and  throw  a 

dipole  in  the  trees),  I  worked  Ger- 
many and  15  states— plus  the 
Canary  Islands  on  J  0-meter  side- 
band with  the  2-wart  AEA  hand- 
held. Have  you  ever  really 
thought  about  this? 

Well,  think  about  it.  You  take 
some  sliced  rock,  expose  it  to 
sunlight,  store  the  resulting  elec- 
trical current  in  a  small  box  of 
chemicals— then  shake  it  up  to  a 
few  Megahertz*  modulate  it  with 
your  voice  or  wiggling  fingers, 
and  shove  it  out  into  a  wire.  Total 
power  dissipated  is  about  that  of  a 
penlight  or  smalt  Christmas  tree 
bulb. 

Through  a  process  that  can  best 
be  described  as  magic  (despite  efforts  to  the 
contrary  in  textbooks),  your  signal  disturbs  a 
slice  of  the  electromagnetic  spectrum.  Thou- 
sands of  miles  away,  a  stranger  notices  this 
and  invokes  a  similar  process  to  call  you  by 
name.  Isn't  this  a  bit  wondrous?  Somehow, 
doing  it  all  with  solar  power  and  a  bicycle- 
borne  mini-station  emphasizes  the  dra- 
ma. . ,  for  Fve  grown  quite  jaded  with  99%- 
reliable  network  communications  after  5 
years  of  life  in  Dataspace.  But  chatting  across 
the  planet  with  a  whisper  of  RF  is  an  event 
worthy  of  celebration . .  .and  this  highlights  a 
major  gap  in  the  tools  of  our  microculturer 

How,  exactly,  do  you  express  enthusiasm 
on  CW?  Working  VE7BRR  in  150  Mile 
House .  British  Columbia,  on  2  watts  from  the 
East  Coast  one  night,  I  was  moved  to  exclaim 
my  delight.  But  there  i  no  exclamation  mark 
in  the  Morse  code!  I  propose  that  we  fix  that, 
at  least  informally,  by  adopting  the  new 
symbol  WW  (short  for  WOW),  as  the  Morse 
exclamation  point,  Next  time  you  find  your- 
self about  to  default  to  the  boring  old  "HI 
HI" when  what  you  really  mean  is  hotdamn! 
try  didahdahdidahdah 

I  suggest  this  as  a  reminder  that  underneath 
the  technical  gee- whiz  and  contact  tallying 
there  lies  a  human  element— which  translates 
into  a  major  resource  of  friends  and  intel- 
ligent contacts  around  the  world.  Once  we 
get  past  the  Name,  QTHf  RST,  RIG.  ANT. 
and  WX  data,  there's  a  lot  to  learn... 
unknown  doors  to  open... and  many  new 
friends  to  be  had. 

But  keeping  track  of  all  those  people  gets  to 
be  an  interesting  problem,  especially  when 
you  live  on  a  bicycle.  One  of  the  HPfs  jobs  is 
to  maintain  my  "hospitality  database,"  a  key 
resource  for  finding  places  to  sleep.  (The 
latest  repeater  directory  helps,  too,  as  do 
packet  node  lists.)  But  now  1  also  cany  a  call 
directory  of  all  US  hams  on  microfiche,  pro- 
duced by  Buckmaster  Publishing.  Three  sep- 
arate packs  with  a  total  of  27  4  x  6-inch  fiches 
allow  me  to  search  by  call*  name,  or  city— a 
priceless  resource  in  a  venture  such  as  this 
where  the  bottom  line  always  seems  to  be 
measured  in  human  terms. 

So  what's  ahead  for  the  bike's  HF  system? 
Vm  about  to  have  a  go  at  mobile  10-meter 
CW  operation— using  the  handlebar  key- 
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board  and  the  Model  100  to  generate  code  and 
the  console  LCD  to  display  incoming  and 
outgoing  text.  With  the  sunspots  coming 
around,  things  are  going  to  get  mighty 
strange  in  that  band ,  .  . 

Solar  Power  System 

"So  how  do  you  power  that  radio?'1  If  s 
a  common  question  on  the  local  repeaters, 
but  the  answer  goes  far  beyond  the  basic 
triad  of  photovoltaic  modules,  charge  con- 
trollers, and  batteries.  My  entire  existence- 
entertainment,  business,  and  road  survival- 
depends  upon  a  stable  electrical  power 
system. 

A  key  word  here  is  redundancy.  There 
are  two  Solarex  10-watt  photovoltaic  mod- 
ules charging  a  pair  of  5 -amp-hour  lead- 
acid  batteries  (no  NiCds  here— the  duty  cy- 
cles are  too  random).  One  battery  is  dedicat- 
ed to  computers,  and  the  other  runs  lights 
and  the  Yaesu  290.  Console  switches  allow 
the  panels  to  be  swapped  relative  to  the  bat* 
teries— or  the  batteries  to  be  swapped  rela- 
tive to  the  loads.  This  arrangement  allows 
the  computer  battery  to  become  a  backup  for 
the  lights  during  long  night  rides.  .  .and  it 
also  lets  me  compensate  for  uneven  illumina- 
tion on  the  two  panels  since  the  rear  PV 
module  is  almost  fully  shaded  when  I'm 
southbound  this  time  of  year.  Charge  man- 
agement is  handled  by  a  trivial  zener/cheek 
diode  circuit. 

Sometimes  it's  necessary  to  eharge  from 
the  AC  line,  especially  after  extended  rainy 
periods  or  marathon  night  rides.  A  dedicated 
LH  Research  switching  power  supply  is  built 
in?  with  console  switches  determining  which 
battery  gets  to  benefit  from  the  power  line. 
To  eliminate  a  heavy  currcnt-limiter,  1  sim- 
ply switch  the  mode  of  the  headlight  when 
charging  the  batteries  from  AC— putting  it  in 
series  with  the  switcher.  A  soft  glow  tells  me 
I*m  getting  about  400  mA, 

The  system  described  so  far  yields  a  pair  of 
self-maintaining  12-volt  bike  system  power 
buses*  but  there  are  a  few  other  requirements. 
The  HF  rig,  as  mentioned,  has  its  own  NiCd 
(deep-cycling  is  appropriate  here,  unlike  in 
the  console).  And  the  H  P  computer  has 
about  2.5  amp-hours  of  lead-acid  battery  (25 
hours  worth),  which  can  be  fed  solar  current 
by  a  cable  to  the  trailer  or  AC  by  a  plug-in 
charger. 

Subsidiary  voltages— five  of  them— are 
produced  by  a  small  aluminum  box  of  switch- 
ing supplies,  all  running  from  12  volts  and 
switched  in  and  out  of  micropower  standby 
mode  as  needed.  These  arc  based  on  Linear 
Technologies  LT-1070  chips  running  at 
about  50  kHz,  and  were  created  by  Glenn 
Glassncr  of  Columbus.  Ohio.  Producing  up 
to  3  amps  of  5  volts  and  1  amp  each  of  3, 6, 9, 
and  -12,  this  efficient  unit  takes  care  of  all 
loads  in  the  Winnebiko  system. 

i  can  monitor  alt  this  with  an  Acculcx  digi- 
tal panel  meter,  a  delightful  little  unit  that 
requires  absolutely  no  overhead  and  no 
noticeable  supply  current.  You  can  see  it  in 
the  control  panel  photo,  displaying  .28  amps 
of  net  charge  current — along  with  a  neighbor- 
ing thumbwheel  switch  that  feeds  it  any  of  the 
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system  power  buses,  the  output  of  either 
LM10  charge  current  monitor,  or  the  input 
from  a  from-panel  test  jack. 

The  bike's  electrical  loads  are  diverse, 
All  voltages  appear  on  front-panel  jacks  for 
accessories  like  the  micro-TV  or  tent  light— 
and  various  forms  of  charge  current  are 
likewise  available  to  handle  external  batter- 
ies. The  5- volt  supply  is  heavily  filtered  for 
the  logic  boards,  the  6- volt  supply  runs 
the  Model  100,  and  the  3- volt  supply  takes 
care  of  entertainment  electronics.  And  the 
12,  welh  it  runs  headlight,  dimmable  hel- 
met/console light,  tail  light,  red  trailer  flash- 
ers, yellow  barricade  flasher,  siren,  security 
system,  2-meter  rig,  an  occasionally  handy 
CB,  and  even  a  cooling  fan  for  the  green- 
house that  exists  between  the  dark  blue  for- 
ward solar  panel  and  the  clear  Lexan™  fair- 
ing. Naturally,  with  all  the  potential  for 
problems  in  this  difficult  mobile  environ- 
ment, all  supplies  are  fused,  switched,  cur- 
rent-limited, and  filtered. 

Packaging  and  Maintenance 

This  is  one  of  those  issues  that  can  take  an 
otherwise  solid  design  and  quickly  turn  it  into 
scrap.  The  Winnebiko  II  control  system  has 
withstood  thousands  of  miles  of  heat,  cold, 
vibration,  potholes,  crashes,  condensation, 
lightning,  static,  human  abuse,  and  most 
recently,  a  pickup-truck  door  in  Whiteville, 
NC.  Even  when  ragged  Washington,  DC, 
roads  rattled  my  fillings  and  bent  the  unbend- 
able  48-spoke  undished  wheel,  the  BCP  kept 
on  ticking,  flashing  its  little  green  "OK1 
LED  in  blissful  ignorance  of  the  brutal 
pounding  going  on  around  it. 

The  entire  console  system  unfolds  for  ser- 
vice, and  can  be  removed  from  the  bike  by 
popping  three  toggle  clamps,  unplugging  six 
waterproof  Lemo  connectors,  and  lifting 
straight  up  from  the  padded  70-75  aluminum 
support  platforms.  Years  of  industrial  control 
system  design  taught  me  the  value  of  equip- 
ment serviceability,  for  no  matter  how  per- 
fect a  prototype  may  seem  it  is  but  a  rough 
approximation  of  what  it  will  someday 
become,  That  has  certainly  been  the  case 
here — bike  control  software  is  now  at  revi- 
sion level  15*2,  and  my  once-pristine  docu- 
mentation binder  has  been  scarred  bv  count- 

- 

less  erasures,  patches,  afterthoughts,  and 
TO-DO  lists.  No  complex  system  is  ever 
100%  complete. .  .or  correct. 

With  all  this  in  mind,  I  built  the  system  to 
support  extensive  diagnostics  and  develop- 
ment. Only  rarely  have  actual  repairs  been 
necessary,  but  more  times  than  I  care  to  re- 
member  I  have  hunkered  over  the  system  in  a 
campground  with  logic  probe  in  hand,  ob- 
sessed with  getting  the  latest  enhancement  to 
work,  Documentation  is  always  a  major 
issue,  of  course,  so  in  addition  to  the  paper 
hinder  of  schematics  I  carry  a  miniature 
Keyan  microfiche  viewer  with  a  large  collec- 
tion of  EC  databooks  and  system  manuals  on 
film.  (And  what  high-tech  bicycle  would  be 
complete  without  a  robust  "junkbag*  of 
74HC  chips  and  tinkering  stock?) 

The  control  panel  itself  began  Life  as  a 
sheet  of  .090  aluminum,  with  the  sides  folded 


back  and  the  corners  TIG  welded.  I  used  a 
Bridgeport  milling  machine  to  cut  the  holes, 

and  made  press-fit  abrasion-resistant  Lex- 
an711 windows  to  cover  the  LCDs.  The  unit 
was  then  bead-blasted  and  anodized,  let- 
tered with  dry  transfers  through  a  two- 
step  centering  process  and  protected  with  35 
coats  of  Krylon,  interspersed  with  five  leak- 
ing cycles, 

So  how  does  it  stand  the  weather?  On  the 
road,  a  major  issue  is  rain— which  occurs 
very  reliably  whenever  we  camp  or  hit  the 
road  after  a  sunny  indoor  layover,  The  front 
panel  can  be  protected  with  a  clear  Velcro- 
on  cover  that  forms  an  effective  seal  with 
both  fabric  side  curtains  and  the  console 
aluminum  itself.  All  this  is  under  the  fair- 
ing, and  further  steps  have  been  taken  to 
insure  that  no  splashed  or  wheel-flung  water 
can  work  its  way  up  into  the  electronics. 
So  far,  the  arrangement  has  kept  the  ele- 
ments out  of  the  system,  ,  .and  I  often  wish 
that  my  body  could  receive  the  same  level  of 
protection  . 

Fortunately,  skin  is  highly  water-resistant. 

Life  on  the  Road 

Finally,  let's  take  a  quick  look  at  the  life- 
style that  results  from  all  this. 

Thanks  to  communications  systems  rang- 
ing from  computer  networking  to  ham  radio, 
it  no  longer  mutters  where  in  the  country  we 
are.  Business  goes  on.  The  term  M  wheeling 
and  dealing'  has  taken  on  new  meaning .  . . 
and  freelance  writing  no  longer  keeps  me  off 
the  streets.  As  long  as  there's  a  little  sunshine 
to  charge  my  batteries,  I  have  reliable  human 
contact  and  computing  power.  As  long  as 
there's  a  phone  line  for  the  modem,  I  can  ran 
the  company. 

The  net  effect  of  all  this  is  that  "home"  has 
become  a  three-pan  affair,  a  surprisingly 
tangible  substrate  for  my  nomadic  existence. 
The  most  obvious  component  is  our  whole 
electronic  cottage  on  wheels,  of  coursc-the 
500-pound  assemblage  of  tools,  toys,  and 
bicycles  that  keeps  us  going.  Then  there's 
America  itself,  a  3.5-millton  square  mile 
neighborhood  that  we  prowl  slowly  from  sea- 
son to  season.  And  then,  profoundly  impor- 
tant but  very  hard  to  explain  to  the  media, 
there  is  the  multilayered  network  of  human 
contacts— part  Dataspace,  pan  ham  radio- 
that  keeps  the  loneliness  at  bay. 

You  see,  we  never  reallv  leave  home  at  all. 
It's  inside  us,  around  us,  permeating  our 
daily  existence  like  water  and  sweat,  fresh  air 
and  exhaust.  The  road  has  come  to  represent 
stability:  a  strange  but  deeply  familiar  blend 
of  freedom  and  security  This  is  perhaps  the 
greatest  surprise  of  the  journey— the  discov- 
ery that  change  is  an  addiction  and  that  the 
pleasure  in  new  friendship  never  ends.  With  a 
bikcload  of  networking  and  ham  radio  gear, 
there  will  never  be  a  shortage  of  cither. 

So  I'll  see  you  online .  ,  ,on  the  road .  .  .or 
on  the  air— and  73s  from  somewhere  out 
there  *r 


Steve  Roberts  con  be  reached  at  Computing 
Across  America,  1013  Warren  Ave. ,  CarxNC 

275 U  (919/467-4806), 
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Number  5  on  your  Feedback  card 


by  Mike  Bryce  WB8VGE 


AEA  DX  10m  Handy  Review 


The  world  in  the  palm  of  your  hand! 


Over  the  years  our  handhelds  have 
changed.  They  have  gotten  smaller  and 
smaller  with  more  betls  and  whistles  than 
many  larger  HF  rigs!  I  can  even  remember 
the  Drake  22.  Well,  the  DX  Handy  is  a  back-to- 
basics  rig,  using  standard  yet  well  thought-out 
circuits. 

The  DX  Handy  is  a  hand-held  28  MHz  SSB 
transceiver  with  a  GRP  output  of  2  watts.  For 
those  up  to  rtt  CW  operation  is  possible  with 
!he  built-in  key.  Operation  frequency  is  crys 
tal^controlted*  with  a  VXO  giving  each  crystal 
about  50  kHz  range.  With  ten  meters  coming 
back  strong,  and  with  the  new  Novice  en- 
hancements, the  DX  Handy  is  something  else. 
Hand-held  DX  may  seem  far-fetched,  but  not 
with  the  DX  Handy, 

The  rig  does  not  have  a  PLL.  hence  no  PLL 
noise  or  birdies  in  the  receiver.  In  most  PLL- 
controlled  handhelds.  the  speaker  will  cause 
the  PLL  to  modulate  at  an  audio  rate,  causing 
a  nasty  howl.  The  handy  obviously  does  not 
suffer  from  this  problem. 

Solid  Quality 

An  attractive,  tight  gray  metal  case  houses 
the  DX  handy.  There  is  a  good,  solid  feel  of 
quality  in  the  radio.  Unlike  most  handhelds,  it 
has  no  belt  clip  Even  with  the  whip  antenna 
fully  collapsed,  the  antenna  sticks  up  about  a 
foot.  It  would  be  a  real  kidney-kilter  if  worn  on 
the  belt. 

Four  screws  retain  the  front  case,  which 
should  make  crystal  changes  easy.  Nylon 
washers  under  each  screw  protect  the  case. 

Even  the  new  operator  will  find  operation  a 
snap.  The  radiohas  basic  features  and  noth- 
ing more:  off,  on,  volume  and  station  selec- 
tor—that's about  it!  There's  not  even  a 
squelch  control 

The  DX  Handy  uses  a  variable  crystal  oscil- 
lator, or  VXO. 

The  VXO  warps  the  crystal's  frequency  by 
50  kHz,  The  DX  Handy  has  a  two- posit  ion 
switch  for  any  two  50  kHz  segments  in  the  28 
lo  29  MHz  amateur  band.  Either  of  two  crys- 
tals can  switch  in  from  the  front  panel  selector. 

Crystals  suppled  with  the  DX  Handy  will 
cover  28,250-28.300  and  28,300-28.350— 
the  middle  of  the  new  Novice  phone  bands  on 
ten  meters!  You  can  place  the  DX  Handy  any- 
where in  the  ten-meter  band  with  optional 
crystals.  Since  most  of  the  activity  will  be  in 
the  Novice  subbands,  the  DX  Handy  will 
appeal  to  the  new  Novice  market. 


This  rs  a  lot  of  radio  for  its  size.  Top  controls 
include  the  main  VXO  and  receiver  incremen- 
taf  tuning  (RIT)  knobs,  the  band  segment 
(crystal)  select  switch  and  volume  control.  The 
top  panel  also  provides  a  dual  purpose  S-  and 
RF  output  meter  and  jacks  for  art  external 
speaker  and  microphone. 

The  spacing  between  the  speaker  and  the 
mike  jack  looks  very  close  to  that  which  ICOM 
uses  in  their  line  of  handhelds,  The  ICOM 
speaker/mike  does  plug  right  into  the  DX 
Handy,  but  H  doesn't  work.  The  DX  Handy 
requires  a  three-circuit  plug  for  the  micro- 
phone connection. 

The  antenna  connector  is  a  standard  BNC. 
AEA  supplies  a  base-loaded  whip  and  a  8'  3" 
counterpoise  wire  in  the  package. 

Other  Jess-used  controls  are  located  on  the 
bottom  of  the  unit.  These  include  the  battery 
test  and  mode  switches,  and  charging  jack. 
CW  operators  can  use  either  the  external  key 
jack  at  the  bottom  or  use  the  CW  key  built  into 
the  top  of  the  radio- 

The  DX  Handy  comes  with  six  standard 
AA  carbon-zinc  batteries.  While  it  is  a  nice 
gesture  from  AEA.  give  the  batteries  to  the 
kids  and  go  purchase  a  good  set  of  alkaline 
batteries. 

On  the  Air 

The  receiver  pops  alive  when  installing  the 
whip  antenna  with  the  radio  turned  on.  With  a 
10m  band  opening  a  quick  tune  of  the  VXO  will 
turn  up  stations  from  all  over  the  country.  The 
very  stable  VXO  exhibits  good  linearity.  Also, 
the  smooth,  detent-centered  RIT  control  has  a 
tuning  range  of  ±2.5  kHz. 

Operation  couldn't  be  simpler.  Just  extend 
the  whip  completely,  tune  in  a  station,  push 
the  side-mounted  PTT  button  and  talk.  There 
is  no  microphone  gain  control  to  adjust.  The 
red  LED  send  indicator  will  light,  and  the  RF 
output  meter  will  deflect  with  the  audio. 

CW  operation  is  a  bit  different.  After  proper 
band  segment  and  mode  selection,  the  opera- 
tor must  push  the  PTT  button  and  key  the 
radio,  either  by  using  the  small  push-button  on 
the  top.  or  an  external  keyer.  In  either  case, 
the  operator  must  keep  the  PTT  button  de- 
pressed. Also,  AEA  apparently  overlooked  the 
need  to  produce  a  CW  sidetone. 

At  first  I  could  not  believe  a  handheld  could 
produce  such  excellent  receive  audio. 
Several  reports  proved  the  excellence  of  I  he 
transmit  audio,  too.  Most  contacts  did  not 


Advanced  Electronic 

Applications 

P.O.  Box  2160 

Lynnwood  WA  98036 

Price;  $380 


believe  I  was  using  a 
hand-held  radio. 

Notice  in  Figure  1, 
the  noise  blanker  is 
much  more  than  two 
diodes  back  to  back.  The  noise  blanker  works 
quite  well  on  impulse  noise  like  that  produced 
by  automobiles. 

There  is  nothing  like  working  someone  with 
a  watt  or  two.  The  DX  Handy  is  no  pileup 
cracker,  and  GRP  operation  is  not  push-but- 
ton communications.  The  uniqueness  of  ten 
meter  often  produces  surprising  results.  After 
weeks  of  quiet  on  the  band,  a  good  opening 
will  prove  the  handy's  two  watts  more  than 
adequate  to  make  most  contacts. 

A  counterpoise  wire  greatly  improves  the 
performance  of  the  whip  antenna.  The  sup- 
plied wire  attaches  to  a  screw  on  the  radio.  A 
dipole.  a  quarter-wave  vertical,  or  a  small 
beam  may  help  immensely,  too. 

The  manual  that  comes  with  the  DX  Handy 
explains  other  operating  hints  as  well  as  differ- 
ent antennas  to  use.  The  booklet  contains 
much  information  about  working  and  calling 
stations  in  the  phone  bands.  This  is  aimed  at 
the  Novice  user.  The  schematic  of  the  DX 
Handy,  however,  is  very  hard  on  the  eyes. 
Also,  there  were  no  troubleshooting  guides,  or 
any  text  on  how  the  radio  works. 

Operators  using  NiCds  in  the  DX  Handy  will 
use  the  charger  plug  on  the  bottom.  Failure  to 
turn  the  radio  off  and  switch  over  to  operate 
without  unplugging  the  12  volts  will  cook  the 
radio.  The  dummy  battery  is  a  must  when 
using  alkaline  batteries.  AEA  does  effusively 
warn  about  this,  and  even  includes  two  sche- 
matics of  prereguiators  to  build  to  prevent  this 
from  happening.  To  ease  a  tot  of  burden  from 
both  the  end-user  and  the  AEA  service  techs, 
AEA  should  have  allowed  for  a  built-in  regula- 
tor to  run  the  unit  directly  from  a  12-voit 
source.  Apparently,  anything  over  12  volts 
input  will  damage  the  unit  and  void  the  war- 
ranty. That's  my  one  big  complaint— the  only 
other  down  points  were  no  sidetone  and  an 
easier-on-the  fingers  PTT. 

The  proof  of  the  pudding  is  that  it  works.  My 
first  OSO  may  not  set  records,  but  it  sure  was 
fun.  I  was  standing  in  my  backyard  talking  to 
N6AKO  in  California:  CoasMo-coast  S-9  com- 
munication with  only  two  watts  of  RFP  the  whip 
antenna  and  the  counterpoise  wire?  That,  my 
friends,  is  a  lot  of  fun;  and  that  is  what  you  can 
have  with  the  DX  Handy. 
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NewFL-4UHF 
Helical  Resonators 

Installed  in  Receiver 

or  FL-4H  Preselector  Unit 


COMPLETE  SHIELDED  RCVR.  ASSY. 
VHF  &  UHF  Receiver  Boards 
SCR200A-VHF  SCR450A-UHF 

*  Totally  Advanced  Design! 

•8  Pole  Front  End  Fltr,  4-  wide  dynamic  range- 
Reduces  Overload,  Spurious  Resp>  &  Intermod. 

•Sens.  0.25  |iV/l2dB  SINAO  typ. 

•Se!.-6dB@  ±  6,5KHz.-130dB@  ±30KHz.{8Po!e 
Crystal  +  4  Pote  Ceramic  Fltrs. 

•'S  Meter\  Discriminator  &  Deviation  Mtr,  Outputs! 

•Exc,  audio  quality!  Fast  squelch!  w/0.0005%  Crys- 
tal. ( "Super  Sharp ' '  IF  Rfr,  also  avail ) 

*  New!  30  KHz  B,  W.  IF  Fitter 
for  High  Speed  Packet. 

Complete  Receiver  Assemblies 

■Rcvr,  Board  mounted  in  shielded  housing. 
•Completely   assembled   &  tested,   w/F.T    caps, 

S0239  conn. 
•As  used  in  the  SCR  1000.  Ready  to  drop  into  your 

system! 
•UHF  Rcvr.  Assy.  Now  Available  w/Super  Sharp  FL- 

4  Helicaf  Resonators.  Greatly  reduces  IM  &  "out  of 

band"  interference! 


FL-4H 


Spectrum  Repeater/Link 

High  Performance  Boards  &  Sub-Assemblies 

These   are    professional    ''Commercial    Grade"    Units— Designed   for 
Extreme  Environments  (-30  to  60°  C.)  All  Equipment  Assembled  &  Tested. 

FoMOM,  2IUI,  220  MHz,  &  440  MHz 

ID250ACWID 
&  Audio  Mixer  Board 

•Improved!  Now  includes  "audio  mute" 
circuit  and  "Emergency  Power  ID11 
option, 

•4  rnput    AF  Mixer  &  Local  Mic.  amp, 
•PROM  Memory— 250  bits/channeL 
•Up  to  4  different  ID  channels! 
•Many  other  features.  Factory  programmed. 

CTC100  Rptr.  COR  Timer/Control  Bd. 

•Complete  solid  state  control  tor  rptr.  COR," Hang" 
Timer,  "Time-Out"  Timer,  TX  local  &  remote  Shut- 
down/Reset, etc* 

•Includes  inputs  &  outputs  for  panel  controls  & 
lamps. 


Receiver  Front-End  Preselectors 

•FL-6: 6Hi  Q  Resonators  with  Lo-Noise  Transistor 
Amp  (2M  or  220  MHz) 

■FL-4H:  4HI  Q  Helical  Resonators  &  Lo-Noise  Tr. 
Amp.  in  shielded  housing,  (420-470  MHz) 

•Provides  tremendous  rejection  of  "out-of- 
band"  signals  w/out  the  usual  loss!  Can  often  be 
used  instead  of  large  expensive  cavity  filters. 

•Extremely  helpfut  at  sites  with  many  nearby  trans- 
mitters to  "filter-out"  these  out-of-band  signals. 


Call  or  Write  for 
Data  Sheets 


Power  Supply  Boards 

•SCP12  12VDC@0,3AMAX,  OUT. 
*SCP512  12.VDC®  1A&5VDC@  OUAouL 
(1.1  A  total  max.  out) 

*  SCP512A  As  above,  but  also  w/-12VDC  @  0.1A 


H* 


Plug-in 
Coding  Card 


TTC300  TOUCH  TONE  CONTROLLER 


High  performance,  Super  versatile  design.  To  con- 
trol any  ON/OFF  Function  at  a  remote  site  via  DTMF 
Radio  Link. 

Uses  new  high  quality  Xtal  Controlled  Decoder  IC, 
w/high  immunity  to  falsing 
Decodes  all  16  digits 

3  ON/OFF  Functions  per  Main  Card.  Easily  expand- 
able to  any  no.  of  functions  w/Expansion  Cards. 
Codes  quickly  field  programmable  via  plug-in  Cod- 
ing Cards.  Many  unique  3-digit  codes  available.  Not 
basically  1 -digit  as  with  competitive  units. 
Latched  or  pulsed  outputs. 
Transistor  Switch  outputs  can  directly  trigger  so  fid 
state  circuitry  or  relays,  etc.  for  any  type  of  control 
function. 

Low  Power  Consumption  CMOS  Technology. 
5VDC  Input,  Gold-plated  connectors. 


Improved  SCT41 0B 
Transmitter  Assy. 

SCT1 10  VHF  Xmtr/Exciter  Board 

•10  Wts,  Output.  100%  Duty  Cycle! 

•Withstands  High  VSWR 

•True  FM  for  exc.  audio  quality 

•Designed  specific! ally  for  continuous  rptr.  service. 

Very  low  in  ' 'white  noise." 
•Spurious-  75 dB.  Harmonics -60 dB, 
•With  .0005%  precision  grade  xtal. 
*BA*30  30  Wt.  Amp  board  &  Heat  sink,  3  sec.  L.P 

filter  &  re  I.  pwr.  sensor. 
•SA7S  75  Wt.  unit  also  available 

SCT1 1 0  Transmitter  Assembly 

•SCT110  mounted  in  shielded  housing 
♦Same  as  used  on  SCR  1000  &  2000X 
•Completely  assmbld,  w/F.T.  caps.  S0239  conn. 
•  10, 30,  or  75  Wt,  unit. 

SCT  41 0B  UHF  Transmitter  Bd.  or  Assy. 

•Similar  to  SCT110. 10  Wts,  nam. 
•includes  ''on  boardr'  proportional  Xtal 
OscJOven  circuitry  for  very  high  stability! 
•BA^40  40W.  U  HF  AMP.  BD.  &  BEAT  SINK 


I*  u 


I  4 


SCP30  HEAVY  DUTY  30  AMP 
RACK  NIT.  POWER  SUPPLY 

•  13.8  VDC  out.  115/230  in.  50/60  Hz. 
■  30A  @  70%  duty,  25A  @  100%  duty. 

•  Masstve  30  lb.  Transformer  &  Heat  Sinks. 


SCAP  Autopatch  Board 

•Provides  all  basic  autopatch  functions 
•Secure  3  Digit  Access;  1  Aux  On-Off  function,  Audio 
AGC;  Built-in  timers;  etc.  Beautiful  Audio! 
•0/1  inhibit  bd.  also  available 
•Write/call  for  details  and  a  data  sheet 

RPCM  Board 

•Used  w/SCAP  board  to  provide  "Reverse  Patch1' 
and  Land-Line  Control  of  Repeater 
•  Includes  land-fine  "answering"  circuitry 

Lightning  Arrester  For  Autopatch 

•Gas  Discharge  Tube  shunts  phone  line  surges  to 

ground 

•Handles  up  to  40,000  Amps! 
•The  Best  device  available  to  protect  Autopatch 

equipment  from  lightning  damage,  $17.00  +  S/H. 


n 


When  You  Buy,  Say  73" 


SPECTRUM  C0MMUNICA  TI0NS  CORP. 

1055  W.  Germantown  Pk,  S9  •  Norristown,  PA  19403  •  (215)  631-1710*  Telex:  846-211 


CIRCLE  SI  ON  READER  SERVICE  CARD 


INDUSTRIAL  QUALITY 

REPLACEMENT  BATTERIES 

FOR  COMMUNICATIONS 

Nickel-Cadmium  JUkaline,  Lithium,  etc 
Repair  Packs  For 

ICOMV  KENWOOD,  YAESU 

SANTEC.  AZDEN,  TEMPO, 

CORDLESS  PHONES.  AND  MORE' 

NEW!  I.C.E,  PACK  *4995 


LH*  YOST  &  CO. 

EVERETT  K  YOST  KB9XJ 

7344  TETIVA  RD, 

SAUK  CITY  Wl  53583 

ASK  FOR  OUR  CATALOG 


(608)  643-3194 


CIRCLE  1 12  ON  READER  SERVICE  CARD 


^       CADDELL 


<€<<•► 


*sr   COIL  CORP. 


«<•» 
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35  Main  Street 

Pouttney.  VT  05764 

802-287-4055 


BALUNS 

Get  POWER  to  your  antenna?  Our  Baluns  ate 
already  wound  and  ready  for  installation  in  your 
transmatch  or  you  may  enclose  them  in  a 
weatherproof  box  and  connect  In  em  <jj  recti  y  at 
the  antenna.  They  are  designed  for  3-30  MHj  op- 
eration [See  ARRL  Handbook  pages  19-9  or 
6-20  tor  construction  details .) 

10Qtt««i4:l  €  I  9:1  ctt  11  tmp*d*nc#-«*tct  oft*  I   10  543 

Umvvrul  Traft»m*tth  1  KW (4:1  tm pedance ,  14  50 

Umvtrul  Transmit ch  2  WW  (4: 1  trnpeaaretj  17  00 

UnfeeriaJTransmatch  1  *W|6  1  9:1  or  !  l-»etect  oftflj  16  00  \ 

Unkv&r$dtTrari$mittch2HWi6:l  9:1™  1  1-ietect  one)  IB  50 


*  *  *  *  -Ir  PRESENTING  **<**« 

TV 
DESCRAMBLERS 


STARRING 


** 


JERROL0,  HAMLIN,  OAK 

AND  OTHER  FAMOUS  MANUFACTURE fii 

•  FINEST  U/ARKAMtt  PffOGOAM  AH/AlLAflLt 

•  LOWEST  ROAJL  U/HOL£$AU  PfrCES  IN  US 

•  OftftERS  SHJPPf  O  r»OM  iTOCK  WITMW  Ji  HDUffi 

FOR  FWfE  CATALOG  ONLV  1  -800- 14  S  89  2  7 
FOR  ALL  INFORMATION     1  813-716-591 4 


PACIFIC  CABLK  CO.  IMC. 

7325  lh  RESEDA  BLVD. ,  OEPT  1 8 1 2 
RESEDA,  C A  »1 335 


CIRCLE  X  7ft  ON  READER  SERVICE  CARD 


R  V     Solar  Power  for  your  Station    ~\ 


(■- 

\  trfXMcx art  tf**i "rauad thecSock or  pcras  jubi  iODwst  HF 
^«Jirai  60  fori  * nianui  Control  aradt tftnb  dwgc» prelects gel 
cdU  A  «aicd  ImtoJQ,  BiBy  ncmMcd,  OKVp  cirmnhMe-  portabk 

IAddSlOSftlt.   Info  Snt  u.s?  An/e/t«flS^f.W 
1971  N.  Out  Ln..  Provtx  UT  84604  (SOU    374-1084 


CIRCLE  85  ON  READER  SERVICE  CARD 


r 
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QEP's  SALE  CONTINUES 

Due  to  the  Increase  in  copper 
prices,  all  coax  cable  WILL 
increase.  Better  buy  It  NOW. 


BELDEN  9913  low-loss 

500  ft  Roll  $185,00  or  39«/ft. 

BELDEN  8214  (foam) 

500  ft  Roll  $150.00  or  33«/ft. 

BELDEN  8267  RG-213 

500  ft  Roll  $185,00  or  39c/ft. 

BELDEN  8268  RG-214  silver  1.35/ft, 


PL-259 

UG-31D 
UG-21D 
UG-23D 
UG-29A 
UG-57B 
UG-58A 
UG-S3U 


AMPHENOL  SPECIALS 

silver  (mica  filled)    $1,25 

1N*  male  cable  end  2*75 

'W*    (fitted  for  9913)  3,50 

'K*  female  cable  end  3.95 

'N'  Barrel  (jack- jack)  4,50 

BN"  Barrel  (plug-plug)  5,20 

'N1  Chassis  receptacle  3.50 
'N'  Plug  to  UHF  adaptor  8-00 


Copper-clad  14  ga.  (7x22) 
7*  a  foot  (any  length) 

Identical  to  Be idea  6000 


VISA  &  MASTER  CARD  ACCEPTED 
SHIPPING  IS  ADDITIONAL 
Call  TOLL  FREE 

1-800-USA-9913 

in  NJ  20i-Sfi7-6424 


110-4  Route  10 
East  Hanover 
N.J.  07936 

■**■•  SAME  BAY 
TKX  JIN  N2GKV 


*  ■  m  p 


SHIPPING 

ft   BILL   KA3QEP 


CIRCLE  30  ON  READER  SERVICE  CARS 


CIRCLE  292  ON  READER  SERVICE  CARD 


FELLOW  RADIO  AMATEURS, 

You've  discovered  the  greatest  hobby  in  the  world.  And  73  Amateur  Radio  captures  the  excitement  of  amateur 
radio  like  no  other  ham  magazine  in  prim  today.  With  73 .  >  «m  "II  have/w/j  discovering  the  thnlls  of  this  great  hobb> 
And  while  you're  ai  it,  you'll  also  learn  more  about  ham  radio. 

Don't  take  the  risk  ol  missing  our  on  all  73  has  to  otter  You  can  have  your  issue  of  73  delivered  lo  your  home 
every  raonih  for  just  $19,97  (12  issues)— that's  43  7c  off  the  cover  price! 

And  with  every  paid  subscription  we'll  send  you  ;i  FREE  CiIFT:  w  great  looking  73  baseball  cap. 

A  home  delivered  cop>  of  73  means  you'll  never  miss  out  on  these  tremendously  popular 
monthly  columns: 
■Construction  project  ^  The  most  homebrew  projects  anywhere . 
•Product  reviews:  Belly -to -belly  matchups  ol  new  gear. 
■Aerial  View:  Everything  you'll  e\er  want  to  know  about  antennas. 
•QRI\  Kit  luw  power  aficionados. 
■WEATHERSATS:  Gel  ihe  latest  fax  on  the  weather. 
•NevBi  Sal  Dk  And  you  bei  I  wonX 

•73  International:  73  Amateur  Radio  is  the  only  ham  magazine 
with  monthly  news  from  every  comer  of  the  world. 


I  want  to  receive  my  copy  of  73  Amateur  Radio  ai  home 
every  month.  PJease  start  my  subscription  immediate!) : 
]  year (12  Ismes)  for  SI 9.97  and  a  FREE  73  BASEBALL  CAP'* 

Name 


Addre 


ss 


State 


SUBSCRIBE  TODAY. 

And  remember— with  every1  paid  subscription 
order,  you'll  receive  a  FREE  73  BASEBALL 
CAP.  and  SAVE  43  %  OFF  THE  COVER  PRK'I .' 


Bill  Me 
Accoanl  $ . 


Check  Unclosed 


Zip 

Charge  my  credit  card 


I 


MC 

Signature 


■ 


Amex 


Exp   E>ate 


Oltc r  v  jitJ  ii>r  ,v  iimilcil  ih    C^ruidtiin  anil  Eitrcign  sutiih.  %.'  pnjcr\:  S^  per  >€Mr  ( 1 2  jvsul^p  t    S   fund\ 

iiie  piMmv 4-& v^ca;kA  frw  deliver)    i  Mrarbsuc    '^tcc  gifts  ire  wmwipaifd  subscriber* only, 
Mutt  Coupon  «oj  73  Xmatrur  Radio  <  P.O.  Bm\  »J| .  Fur  ml  nodule,  S\  1J7J7-M.1I  78286C 


73  Amateur  Radio  •  February,  1988     17 


Number  6  on  your  Feedback  card 


73  Review 


br  y/arc  Stern.  X1BLH 


Kenwood  TR-751 A 
Multi-mode  VHF  Transceiver 


A  standard  for  years  to  come 


Kenwood  USA  Corporation 
2201  E-  Dominguez  St 
Long  Beach  C A  90B 10 
Price  Class;  $630 
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An  old  saw  claims  that  the  more  things 
change,  the  more  they  stay  the  same.  It's 
only  partly  true  for  amateur  radio.  Radios  still 
transmit  and  receive,  and  still  use  RF,  but 
features  of  our  radios  have  changed  radically 
over  the  years. 

Hams  in  the  hobby  more  than  five  years  will 
have  seen  HF  rigs  become  synthesized, 
miniaturized,  arid  microcomputer^cont  rolled. 
HF  rigs  now  have  dual  VFQs,  built-in  general 
coverage  receivers,  built-in  narrow  CW  and 
SSB  filtering,  up  to  IQQ  memories,  and  the 
ability  to  be  controlled  by  an  external  personal 
computer.  There's  even  a  rig— the  Yaesu 
767— that  serves  as  the  platform  for  not  only  a 
complete  HF  station,  but  also  a  fairly  complete 
VHF/UHF  station.  An  operator  can  add  mod- 
ules on  it  for  6  meters,  2  meters  and  70  cm. 

If  this  is  the  case  for  HF,  imagine  what's 
been  happening  at  VHF  and  UHF. 

Rigs  have  become  incredibly  compact  and 
are  still  capable  of  25  to  50  watts  of  output. 
VHF  hgs  have  10  to  20  memories  and  can 
have  such  items  as  built-in  CTCSS  tones  for 
tone  access,  digitized  voice,  limited  access, 
and  liquid  crystal  displays. 

Contrast  this  with  one  of  the  standards  of  a 
few  years  ago.  the  ICOM  IC-255A.  It  was  state 
of  the  art  for  1980  and  sported  a  microproces- 
sor* tight  emitting  diode  display,  dual  VFOs, 
RIT.  five  memories,  and  high  or  low  power, 
(All  this  is  standard  now.)  It  also  had  more 
than  enough  audio  and  was  about  as  rugged 
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a  transceiver  as  we've  run  across  in  a  long 
while. 

However,  the  radio  was  big,  on  the  order  of 
about  five  pounds  and  measured  in  at  aboul 
6"  x  8"  x  2".  Also,  it  didn't  sport  many  of  the 
features  we  take  for  granted  today,  such  as 
repeater  reverse,  repeater  offsets  stored  with 
frequency,  priority  channel  built-in  CTCSS 
tones,  and  the  ability  to  resume  scanning  after 
it  had  found  a  busy  frequency. 

The  state  of  the  art  only  seven  years  ago 
was  far  different  than  it  is  now. 

Today's  Technology 

Let's  return  to  today's  state-of-the-art  and 
look  at  one  of  the  more  capable  multimode 
VHF  rigs  on  the  market,  the  Kenwood  TR* 
751  A,  It  is  an  example  of  just  how  far  the  radio 
art  has  come  in  less  than  a  decade. 

For  starters,  the  TR-751  A  has  a  GaAsFET 
front  end,  something  that  was  only  dreamed 
about  a  few  years  ago.  This  development 
radically  increases  the  sensitivity  and  dynam- 
ic range  of  the  TR-751  A.  In  fact,  when  I 
checked  my  TR-751A  against  one  of  the 
standbys  of  the  2-meter  multimode  world,  the 
ICOM  IC-251 T  we  found  that  the  251  needed  a 
preamp  to  match  the  performance  of  the  TR- 
751  A  right  out  of  the  box. 

Further,  the  TR-751  A  is  far  more  linear  in  its 
operation.  While  tuning  through  a  signal  with 
the  IC-251 ,  the  operator  can  hear  the  distinct 
frequency  changes  in  the  signals  beat  note,  It 


sounds  not  unlike  a  multi-tone  commercial 
paging  device.  In  contrast,  the  TR-751  A  tunes 
smoothly  through  the  signal  with  no  trace  of  a 
changing  beat  note. 

Automatic  QSY 

Introduced  last  year,  the  TR-751  Afs  built-in 
microcomputer  programming  has  an  interest- 
ing feature.  When  in  the  Channel  Search  (CS) 
mode,  the  TR-751  A  watts  for  a  similarly 
equipped  Kenwood  with  the  same  feature  acti- 
vated. Once  it.  senses  that  it  has  connected 
with  another  Channel  Search-equipped 
transceiver  the  TR-751  A  synchronizes  with 
the  other  unit  and  they  both  hunt  for  an  open 
simplex  frequency — presuming  they  are  in 
simplex  range,  of  course — and  both  rigs  auto- 
matical^ QSY. 

It's  a  great  way  to  keep  repeater  use  to  a 
minimum,  especially  when  the  operators  are 
capable  of  simplex  operation.  How  many 
times  have  high-power  VHF  transceivers 
been  used  for  repeater  operation  from  fixed 
stations?  It  seems  that  more  and  more,  re- 
peaters are  replacing  simplex  or  75  meters  for 
local  ragchewingt  which  isn't  the  purpose  of 
repeaters  in  the  first  place.  Repeaters  are 
meant  to  allow  reliable  mobile  communication 
when  two  mobile  stations  are  out  of  sight  of 
one  another  or  for  low-power  station-to-stalion 
work  when  the  radio's  output  cant  be  used  for 
simplex  work.  Hams  outside  North  America 
tend  to  appreciate  this  point  much  more 


Front  Panel 

The  TR-751A  uses  a  liquid  crystal  display 
(LCD),  Much  (ike  a  personal  computer's  CRT, 
the  backlighted,  green  LCD  displays  frequen- 
cy down  to  the  nearest  50  Hz.  It  also  indicates 
whether  the  operator  has  the  alert  feature  acti- 
vated: the  frequency  increments  (50  Hz,  5 
kHzt  etc.);  memory  recafl  mode;  the  shift 
(plus,  minus  or  simplex)  for  FM  and  repeater 
work;  optionalsubaudible  tone  selection:  and 
the  frequency  lockout.  Further,  the  LCD  indi- 
cates when  it  is  in  "open  channel" '  search 
mode,  and  when  the  coded  squelch  option 
has  been  activated.  The  "open  channel' 
search  is  one  of  the  newest  features  of  the 
Kenwood  VHF  lineup. 

The  LCD  also  has  a  standby  mode  indica- 
tor, which  shows  the  features  in  that  mode,  an 
indication  the  TR-751A  is  in  memory  moder 
where  the  memory  number  is  indicated,  and 
whether  the  RIT  is  activated. 

The  TR-7S1  A's  front  panel  is  clean,  easy  to 
use  and,  sensibly  arranged.  All  of  the  func- 
tions dealing  with  frequency  are  grouped  in 
the  upper  left,  while  functions  applying  solely 
to  radio  operation  are  grouped  below.  In  the 
center  is  a  large  frequency  selection  dial, 
white  mode  and  memory  buttons  are  grouped 
to  the  right. 

The  rig  features  a  genuine  analog  S/RF 
meter  that  doubles  as  a  relative  power  output 
meter.  It's  a  refreshing  change  in  these  days 
of  LED  metering,  Just  above  and  below  the 
S/RF  meter  are  the  status  indicators,  and 
pushbuttons  dealing  with  coded  squelch  (Dig- 
ital Code  Squelch)  and  Digital  Channel  Link 
(DCL)  are  in  the  upper  right.  Altogether,  it's  a 
well  done  and  well  thought  out  front  panel 

Automatic  Mode  Selection 

This  unique  feature  is  one  of  the  nicest  on 
the  TR-751  A,  Kenwood  took  the  ARRL  band- 
plan  and  put  it  into  siffcon  memory.  The  result 
is  that  the  rig  does  some  thinking  for  the  oper* 
ator.  The  allotted  mode  is  called  up  automati- 
cally at  a  spin  of  th^  dial.  For  example,  in  the 
automatic  mode  when  tuned  below  144.100, 
the  CW  indicator  lights  up;  above  144.100;  the 
USB  indicator  ts  lighted.  In  the  repeater  seg- 
ment of  the  band,  the  FM  indicator  automati- 
cally lights,  It  makes  this  multi-mode  rig  a 
pleasure  to  use  not  only  in  contests  (mine  has 
seen  more  than  one)  as  well  as  mobile.  Let  the 
radio  worry  about  which  mode  and  concen- 
trate on  logging  or  driving. 

Other  Bennies 

The  TR-7S1A  also  has  more  than  enough 
punch  for  most  situations.  With  a  high-power 
setting  of  about  25  watts  (it  measured  about 
28  on  my  wattmeter)  and  a  low-power  setting 
of  5  watts  I  found  that  il  had  more  than 
enough  power  for  mobile  and  contest  work.  I 
used  a  four-element  beam  and  a  short  length 
of  feedline  so  the  effected  radiated  power  of 
the  lash-up  was  more  than  competitive  with 
other  stations.  The  high  power  setting  will 
also  drive  most  makes  of  higfrvpower  amps  to 
200  watts. 

Another  nice  feature  is  the  large,  finned 
heatsink.  The  TR-751A  provides  more  than 
enough  heats  inking  to  operate  al  high  power 


for  hours  with  no  problems. 

The  Receiver  incremental  Tuning  is  also  a 
very  nice  feature.  It  only  works  on  receive,  but 
when  used  in  conjunction  with  50  Hz  resolu- 
tion of  the  LCD,  the  operator  can  zero  easily  in 
on  any  station.  On  the  down  side,  only  a  small 
indicator  in  the  display  indicates  the  RIT  is 
activated.  The  receiver  frequency  remains  the 
same  and  the  transmit/receive  frequency  off- 
set is  not  obvious. 

On  the  air,  the  GaAsFET  front  end  easily 
picks  up  weak  stations  and,  even  though  the 
rig  is  very  sensitive,  it  didn't  complain  in  the 
presence  of  other  RF  signals.  There  was  some 
increase  in  received  noise,  but  it  wasn't 
bothersome.  A  smalt  adjustment  of  the  RF 
gain  control  took  care  of  overly-loud  stations. 

The  noise  blanker  is  also  effective  against 
most  kinds  of  pulse-induced  noise,  such  as 
ignition  noise,  it  managed  to  quiet  more  than 
one  noisy  ignition  when  I  was  using  it  mobile. 
The  transmit  and  receive  audio  are  superb  in 
both  FM  and  SSB  modes. 

The  only  things  I  fault  are  the  documenta- 
tion and  the  price.  At  over  S600  for  the  basic 
rig  without  the  Tone  Encoder  or  Voice  options, 
it  is  quite  expensive,  especially  for  a  single 


band  multimode  rig.  The  rig  offers  FM.  side- 
band and  CW;  as  well  as  DCL  and  a  GaAsFET 
front  end,  but  it's  just  as  true  that  it's  only  for 
one  band,  rather  than  two,  I  suppose  it's  as 
much  a  result  of  the  yen-dollar  readjustment, 
which  has  made  just  about  every  imported 
item  expensive. 

Documentation 

The  documentation  seems  as  if  It  were  writ- 
ten by  a  person  with  little  knowledge  of  the 
American  idiom.  It's  rough  and  makes  little 
sense  in  places.  However,  it  does  come 
through  in  the  areas  where  it  has  to:  program- 
ming and  using  the  rig.  The  graphics  are  first 
quality  and  carry  the  user  guide  where  the 
language  falls  down. 

Overall,  I  enjoy  using  my  TR-751A,  It  has 
some  great  specifications  and  quality  fea- 
tures And,  like  its  predecessor,  the  TR-9130t 
the  TR-751A  should  be  a  standard  for  many 
years  to  come, 


Marc  N1BLH  is  an  engineer  at  Digital  Elec- 
tronics in  Boston.  He  reviews  regularly  for  73 
and  may  be  reached  at  555  Worcester  Fid, 
Framingham  MA  01701. 
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Mobile  Commodore  64 
Porta-Pow'r-Pak 


Who  says  the  C-64  isn  't 
portable? 


Ludvigson  Electronics 

415N.Duluth 

Sioux  Falls,  SD  57104 

Price  Class:  $80 


Dave  Ludvigson  is  a  pretty  clever  guy. 
_  Commodore  64  users  who  could  find 
uses  for  their  computers  in  the  field  and  on  the 
road  should  love  his  latest  offering.  The  Porta- 
PowV-Pak  cuts  those  ties  with  the  world  of 
alternating  current  and  allows  the  computer  to 
go  where  the  action  is.  Headed  for  foreign 
lands?  The  Porta-Pow'r-Pak  is  available  for 
both  American  and  European  versions  of  the 
computer. 

Porta-Pow'r-Pak  provides  the  C-64  or 
C-64C  with  all  the  voltages  necessary 
lor  proper  operation  from  any  13.8  VDC 
source.  It  will  support  datasette,  user  port, 
and  game  cartridge  attachments,  Users 
are  reminded  that  C-64  memory  expansion 
modules  require  more  current  than  the  supply 
can  provide,  though.  Normal  C-64  current 
requirements  are  under  1 .8  amperes. 

The  unit  measures  6'"  x  3"  x  1.5"  and 
weighs  less  than  12  ounces.  Three  cooling 
fins  atop  the  flat  black  case  provide  heat  sink- 
ing. A  fused  cigarette  lighter  plug  provides  DC 
power  to  the  unit,  while  a  7-pin  DIN  connector 
attaches  to  the  computer. 

The  device  is  user-serviceable,  and  those 
who  like  to  d*g  into  products  will  find  the  glass 


epoxy  circuit  board  and  component  place- 
ment very  professional.  This  is  a  quality 
product. 

During  extended  operation  the  Porta-Pow'r- 
Pak  gets  noticeably  warm,  and  the  documen- 
tation warns  of  keeping  the  unit  away  from 
heat  sensitive  materials  like  plastic.  The  sup- 
pfy's  wiring  should  also  be  kept  away  from  the 
cooling  fins  to  prevent  possible  damage. 

The  instructions  inluded  with  the  prototype 
show  how  to  modify  a  Commodore  1541  disk 
drive  for  12  VDC  and  110  VAC  operation. 
These  instructions  could  be  somewhat  more 
explicit  and  should  include  better  artwork  for 
the  modification,  A  successful  conversion  will 
allow  truly  portable  Commodore  computing. 
The  Porta-Pow'r-Pak  manual  also  refers  to  a 
1561  power  supply,  not  yet  available,  which 
will  allow  portable  disk  operations,  also. 

Portable  packeteers.  emergency  volun- 
teers, and  mobilers  should  find  the  Porta- 
PowV-Pak  pretty  darned  handy.  The  C-64  is  a 
proven  workhorse  in  thousands  of  ham 
shacks,  and  now  there's  nothing  keeping 
those  computers  from  field  or  mobile  use.  Like 
I  said,  Dave  is  a  clever  guy,  and  this  product  is 
a  fine  example  of  his  handiwork. 
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Deluxe  Transverter  for 

1750  Meters 


Your  Ticket  to  the  VLF  Experimenter's  Band 


by  David  Curry  WD4PLI 


What  could  possibly  be  interesting 
about  a  group  of  frequencies  thai  are 
so  low,  most  people  mistake  them  for  band* 
width?  Or  how  about  an  antenna  that  for  all 
practical  purposes  could  be  long  enough  to  be 
used  as  a  telegraph  tine  between  two  mid- 
western  towns?  These  large  dimensions,  and 
the  mystery  that  follows  the  1 750  meter  band, 
are  just  a  part  of  lhe  fascination  that  a  few 
people ,  often  referred  to  its  'Lowfers/ 
share  in  experimenting  and  communicating 
on  this  otherwise  neglected  band, 

Unknown  to  many  amateur  radio  enthusi- 
asts, the  FCC  has  allowed  license- free  use  of 
frequencies  from  160  to  190  kHz,  with  a 
power  restriction  of  up  to  1  watt  input  to  the 
final,  and  a  maximum  antenna  length  (includ- 
ing feedlinc)  of  5U  feet,  There  are  no  restric- 
tions placed  on  the  receiving  equipment  used 
or  the  type  of  receiving  antenna. 

Surprisingly,  one  watt  often  offers  power- 
ful flexibility.  My  CW  beacon  *  PL1T  trans^ 
mitting  on  183.63  kHz  is  regularly  heard 
several  hundred  miles  away.  Another  station, 
Z2  transmitting  from  San  Simeon.  CA*  has 
received  reception  reports  from  even  greater 
distances:  over  2000  miles  away  in  Hawaii! 
The  FCC  docs  not  restrict  the  mode  of  trans- 
mission, and  everything  from  AM  and  SSB  to 
CW  and  RTTY  have  been  used  succesfully. 

Few  people  have  mastered  lhe  1750-meter 
band  because  of  lhe  lack  of  readily-available 
commercial  equipment,  You  simply  don*l  go 
out  and  choose  the  transmitter,  receiver,  and 
antenna  you  want,  In  most  cases,  you  have  to 
build  your  own  gear,  and  w  ith  the  right  equip- 
ment and  the  right  choice  of  antenna,  the 
1750  meter  band  becomes  tmly  addicting. 

Easy  to  Build  Transverter 

Transverting  from  80  meters  provides  a 
simple  way  to  gel  onto  the  Experimenter's 
Band.  Home-brew  transceivers  often  present 
complications,  but  transverting  from  most 
commercial  equipment  eliminates  most  prob- 
lems. When  the  transverter  is  in  the  receive 
mode,  the  80-meter  band  of  your  transceiver 
is  converted  into  a  longwave  receiver  capable 
of  receiving  any  signal  from  5  to  450  kHz. 
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Any  type  of  signal  from  AM  to  FSK  can  be 
received,  only  limited  by  the  mode  capabili- 
ties of  your  ham  transceiver.  The  transverter 
is  broadband,  and  does  not  require  tweaking 
nor  tuning  either  for  receive  or  transmit  oper- 
ations. 

During  transmit  operation,  you  simply 
transmit  normally  on  80  meters  between  the 
legal  band  limits  from  3.66  to  3.69  MHz.  The 
signal  is  converted  down  convened  from  160 
to  190  kHz,  which  are  the  lower  and  upper 
frequency  limits  of  the  1 750-meter  band, 

Remember  not  to  transmit  outside  the  band 
limits,  either  below  160  kHz  or  above  190 
kHz,  because  these  frequencies  are  used 
heavily  by  government,  aircraft,  and  many 
other  services.  The  transverter  features  a 
bandpass  filler  to  eliminate  transmission  out- 
side the  1 750  meter  band,  ;ts  well  its  harmonic 
energy  above  200  kHz. 

Much  of  the  guesswork  and  trouble  that 
often  leads  to  disappointment  is  eliminated 
with  this  proven  circuit,  leaving  more  time  to 
explore  and  enjoy  this  truly  amateur  band. 

Transverter  Mixer 

The  heart  of  transverter  is*  of  course,  the 
mixer  MX  I .  It  upconvcris  receive  signals  on 
the  longwave  band  to  80  meters,  and  down* 
converts  transmit  signals  from  80  meters  to 
the  1750-meter  band.  Remember  that  1750 
meters  { 1 60- 1 90  kHz)  is  just  a  small  portion 
of  total  longwave  spectrum  and  the  only  area 
where  you  are  allowed  to  transmit.  The  cir- 
cuit uses  a  doubly -bala need  diode  ring,  which 
provides  an  excellent  dynamic  range,  low 
noise,  and  local  oscillator  rejection.  You 
might  think  it  would  be  necessary  to  use  two 
mixers,  one  for  receiving  and  the  other  for 
transmitting,  but  the  diode  ring  mixer  is 
changed  to  either  receive  or  transmit  by  the 
relays  K  I  and  K2.  This  eliminates  the  need  or 
cost  of  using  two.  Lei's  imagine  the 
transverter  in  the  receive  mode  and  start  at 
the  beginning  of  the  circuit  with  the  input 
port  J1. 

Receive  Conversion 
As  you  can  see  in  the  schematic  (Figure  1  h 


the  input  signal  flows  from  J 1  through  relay 
KIA  to  SI  which  is  the  receive  select' 
switch.  This  switch  is  useful  if  a  different 
antenna  for  receive  is  required  for  improved 
reception  such  as  a  loop  or  active  whip.  In  the 
normal  position,  it's  connected  to  the  1750- 
meter  port,  J  I,  or  switched  to  the  auxiliary 
input.  The  received  signal  is  sent  through 
switch  SI  to  the  input  of  the  low-pass  Cheby- 
shev  lllter,  comprised  of  C1-C4  and  LI .  L2. 
This  filter  has  a  very  sharp  roll-off  starting  at 
450  kHz.  which  eliminates  overload  or  1MD 
from  strong  AM  broadcast  stations  and  other 
out-of-band  signals.  Signals  below  450  kHz 
pass  with  minimum  attenuation. 

Filter  output  is  matched  into  the  input  port 
of  Ql  .alow  noiseT  high  gain  J-FET  operating 
in  a  g  rounded-gate,  broadband  configura- 
tion.  The  grounded-gate  type  of  operation  is 
known  for  good  stability  and  low  signal  dis 
lortion.  The  gain  of  the  amplifier  is  approxi- 
mately 10  dB  and  compensates  for  the  6  dB 
loss  in  the  mixer  and  the  4  dB  lost  in  Q4  and 
the  low-pass  filter.  The  transverter  is  set  as 
close  as  possible  to  unity  gain.  Output  of  this 
stage  is  transformed  to  50Q  via  T I  and  routed 
through  K 1 B  to  the  input  of  mixer  MX- 1 , 

Unique  LO  Design 

The  local  oscillator  used  here  is  an  un- 
usual design,  first  brought  to  my  attention 
from  an  article  about  crystal  oscillators  by 
Ulrich  Rohde.  What  makes  this  circuit  so 
worthwhile  is  the  way  the  crystal.  Yl.  is 
configured  between  the  oscillator  transis- 
tor Q2,  and  the  Class  A  amplifier,  Q3.  Yl 
placed  in  this  fashion  acts  as  a  high-Q  filter, 
which  greatly  attenuates  harmonies  and  local 
oscillator  noise*  Capacitor  C9  is  used  to  ad- 
just the  crystal  frequency  to  3,5  MHz,  Q3 
operates  in  the  common  base  configuration 
and  amplifies  the  LO  to  approximately  +7 
dBm.  Ai  ihis  point,  the  Pi-matching  circuit, 
consisting  of  C15.  L5,  and  CI 6,  match  the 
output  of  Q3  to  the  500  input  impedance  of 
mixer  MX*  1 

The  sum  and  difference  frequencies  from 
the  output  of  the  mixer  go  directly  to  load 
resistor  R9  and  the  input  gate  of  Q4 ,  which  is 


used  as  a  source  follower.  This  gives  opti- 
mum isolation  between  the  mixer  output  and 
the  next  stage.  There  is  a  loss  in  using  this 
type  of  circuit— the  source  of  Q4  and  the  next 
stage  acts  as  a  voltage  divider— but  the  advan- 
tages outweigh  this  disadvantage. 

By  using  R9  as  a  load  resistor  for  the  out- 
put of  mixer  MX-1,  all  the  sum  and  differ- 
ence frequencies  including  their  harmonics 
will  see  a  true  50Q  load,  which  optimizes  the 
3rd  order  intercept  point  Gate  capacitance 
of  Q4  is  minimal  and  ignorable  at  these 
frequencies.  This  approach  obviates  the  need 
for  triplexers  in  the  receive  and  transmit 
path.  The  source  of  Q4  is  coupled  to  the 
receive  port  of  the  80- meter  transceiver 
through  relay  K2A  and  K2B,  and  the  DC 
blocking  capacitor  CI  7. 

J4  provides  +12  Volts  DC  for  operating 
any  accessories  or  preamplifiers  during 
receive  mode*  and  goes  low  during  trans- 
mission. 

Transmit  Downconversion 

This  next  situation  is  the  transvener  in  the 
transmit  state,  taking  an  80  meter  transmit 
signal  from  the  amateur  transceiver  and 
downconvcrting  it  to  1750  meters.  Point  J I  is 
used  as  the  control  point  to  turn  the 
Transverter  from  transmit  to  receive,  or  visa 
versa,  and  is  connected  to  the  terminal  on  the 
back  of  the  transceiver  that  has  a  NORMAL- 
LY-OPEN and  COMMON  relay  points. 

Almost  all  transceivers  have  auxiliary  or 
accessory  terminals  for  controlling  outboard 
equipment  like  this.  A  careful  look  in  the 
manual  or  even  a  check  (with  the  help  of  a 
VOM)  of  each  point  on  the  terminal,  will 
reveal  the  points  corresponding  to  the  nor- 
mally-open, common,  and  normally -closed 
relay  positions. 

Usually,  the  accessory  jack  is  female  with 
eight  or  nine  pins,  and  includes  a  normally- 
open,  common  or  ground,  and  a  normally- 
closed  pin.  The  normally -closed  pin  is  not 
used  while  the  common  is  connected  to 
ground,  and  the  normally -open  pin  connected 
to  J3  on  the  transverter.  This  will  synchronize 


the  transverter  to  the  transceiver  by  energiz- 
ing Kl  and  K2,  when  going  from  receive  to 
transmit  and  vice  versa-  If  no  connection  to 
the  transceiver  is  possible,  a  manual  switch 
can  change  the  transverter  mode.  One  part  of 
the  switch  is  connected  to  J3,  and  the  other 
pan  of  the  switch  goes  to  ground. 

During  transmit  Kl  and  K2  are  energized. 
The  RF  power  from  the  transceiver  goes  into 
the  80-meter  port  J2.  through  K2B  and  into 
the  30  dB  attenuator  pad  which  consists  of 
R13-R18,  R19,  andR2CL  This  pad  lowers  the 
signal  to  an  acceptable  level  for  the  mixer 
MX-L  The  signal  goes  through  relay  K1B, 
and  into  the  mixer  where  it  is  mixed  with  the 
local  oscillator.  The  output  sum  and  differ- 
ence frequencies  from  the  mixer  are  sent  to 
the  source-follower  transistor  Q4,  then 
through  K2A  to  the  low  pass  filter  comprised 
ofC!9,  L6,andC20.  The  filter  eliminates  the 
sum  frequencies  around  3.68  MHz,  but 
allows  the  difference  frequencies  from  1 60  to 
190  kHz  to  pass. 

With  the  signal  already  filtered »  it  is  ready 
to  be  amplified  to  a  usable  output  for  trans- 
mission. Transistors  Q5  and  Q6  operating  in 
Class- A  mode  amplify  the  low-level  signal 
from  the  output  of  the  filter  to  drive  output 
transistor  Q7.  Q7  is  an  inexpensive,  durable 
audio  transistor  that  has  ample  gain  at  these 
frequencies  for  maximum  performance.  The 
bias  that  sets  Q7  in  class  AB  operation  is 
controlled  by  regulating  transistor  Q10.  R32 
adjusts  the  current  through  Q10,  which  in 
turn  controls  the  quiescent  current  of  Q7, 

The  collector  of  the  PA  transistor  Q7  is 
coupled  to  the  SO  Q  output  impedance  by 
transformer T3,  T3  and  C30,  C31  form  a  tank 
circuit  with  a  loaded  Q  that  is  low  enough  to 
cover  the  entire  1 750-meter  band.  The  output 
power  from  T3  is  passed  through  relay  Kl  A 
to  Jlf  which  is  the  1750-meter  antenna  port. 

For  best  results,  it  is  very  important  that  the 
transmitting  antenna  resonate  at  the  desired 
frequency,  and  coupled  to  the  transmitter 
efficiently.  The  transmitter  PA  is  flexible  to 
various  forms  of  matching  circuits,  and  a 
proven  method  follows  later. 
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Figure  I.  Schematic  of  the  1 750  meter  transverter.  Note  the  unusual  design  of  the  local  oscillator,  which 
greatly  attenuates  harmonics  and  oscillator  noise. 


The  transverter  operates  from  a  24  VDC 
regulated  supply,  or  any  well-filtered  and 

regulated  supply  capable  of  delivering  at  least 
I  amp  from  18  to  26  VDC.  QI2  supplies  a 
regulated  12  volts  to  all  active  components 
except  the  PA  transistor  Ql%  which  uses  the 
power  directly  from  the  1 8  to  24  VDC  power 
input. 

Construction 

Figure  2  shows  the  circuit  board  positive  to 
aid  construction.  A  ground  plane  on  the  com- 
ponent side  of  the  circuit  board  adds  stability. 
An  easy  way  to  make  the  ground  plane  is  to 
caver  the  ground  plane  side  of  the  circuit 
board  with  masking  tape  before  etching  the 
board.  Make  sure  the  corners  are  especially 
well-covered.  Only  the  foil  side  is  etched;  the 
ground  plane  side  is  left  untouched.  Remove 
the  tape  after  etching  and  drill  the  holes  from 
the  foil  side.  Finally,  use  a  larger  drill  hit  to 
countersink  the  holes  from  the  ground  plane 
side  enough  to  adequately  clear  all  part  leads 
through  the  board.  The  ground  holes  do  not 
need  to  be  countersunk, 

The  parts  are  inserted  into  the  board 
using  the  component  layout  (Figure  3). 
\  icwed  from  the  foil  side  through  the  board  to 
the  actual  component.  Each  type  of  compo- 
nent has  its  own  symbol,  as  shown  in  the 
illustration  to  help  visualize  the  type  of  part 
and  its  value.  All  components,  except  for 
three  resistors  R16-R18  (which  mount 
against  the  foil  side),  are  mounted  on  top  of 
the  ground  plane  side  and  part  leads  soldered 
on  the  foil  side.  Some  grounded  leads  arc 
soldered  on  both  sides  to  improve  the  ground 
on  the  foil  side,  and  are  marked  in  Fig.  4  by 
the  symbol,  "7'\  Install  resistors  ami  capaci- 
tors first, 

07  also  uses  the  ground  plane  of  the  circuit 
board  as  a  heat  sink.  Use  a  mica  insulator 
between  it  and  the  board,  and  cover  both 
sides  of  the  insulator  with  heat  sink  com- 
pound. 

Wind  all  toroid  inductors  evenly  and  tight- 
ly, winding  the  side  that  has  the  most  turns 
first.  After  a  toroid  has  been  wound,  strip  the 
enamel  from  the  wire  almost  to  the  body  of 
the  toroid,  and  insert  the  Leads  carefully  into 
the  circuit  board.  Double  check  to  make  sure 
that  the  transformer  and  coil  leads  are  in  their 
correct  hole,  as  shown  in  the  illustration. 
After  all  leads  are  pulled  reasonably  light 
through  the  board  and  soldered,  use  a  small 
drop  of  Krazy  Glue™  between  the  toroid  and 
the  board  to  insure  rigidity.  Double  check  the 
parts  layout  against  the  drawing  after  installa- 
tion. This  will  save  you  from  a  lot  of  head 
scratching  later! 

Receiver  Alignment 

This  is  very  simple.  You  need  an  accurate 
receiver  (preferably  a  frequency  counter), 
and  a  VOM  or  VTVM.  Apply  any  voltage 
between  18-24  VDC  to  the  B+  point  on  the 
circuit  board,  and  the  ground  connection  to 
the  point  labelled  l*G".  Next,  confirm  that 
the  LO  is  working  correctly  and  aligned.  A 
frequency  counter  gives  the  most  accurate 
frequency  calibration.  Connect  the  counter 
probe  to  Test  Point  I ,  and  the  ground  lead  to 
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Figure  2.  Circuit  board  positive  for  the 
project.  Actual  dimensions  ore  approxi- 
mately 4.7"  x  4.3" 


circuit  board  ground.  The  frequency 
should  be  displayed  and  C9  adjusted 
so  thai  a  frequency  of  3.500  MHz  is 
displayed .  This  now  calibrates  the 
LO, 

If  a  frequency  counter  is  not  avail- 
able, then  first  calibrate  the  transceiv- 
er as  closely  as  possible  to  its  reference,  and 
tuning  to  3.5  MHz.  A  piece  of  wire  connected 
from  the  transceiver  RF  jack  and  layed  close 
to  the  transvertcr  board  will  pick  up  the  LO 
signal.  Adjust  C9  for  a  zero-beat  while 
watching  the  S-metcr  on  the  transceiver  for 
minimum  meter  movement.  This  alternative 
approach  is  not  as  accurate  as  the  first,  but 
done  correctly  gives  excellent  results.  This 
completes  the  alignment  for  the  receive  sec- 
tion. 

Transmit  Calibration 

Connect  a  coaxial  line  between  the 
transceiver  RF  jack  and  iransverter  80-mcter 
terminal  J I .  Place  a  50Q  dummy  load  made 
of  two  lOOfi,  two-watt  resistors  connected  in 
parallel  to  the  1750  terminal  J2,  This  will 
simulate  the  1750  meter  antenna  during  our 
power  test.  Get  out  the  VOM  or  VTVM  and 
connect  the  red  or  positive  lead  to  J5,  and  the 
black  or  negative  lead  to  TP2,  Adjust  the 
meter  so  it  can  be  capable  of  reading  200  m  V 
DC, 

Ground  point  J3  and  listen  for  relays  Kl 
and  K2  to  change  over.  With  J3  grounded, 
check  the  bias  of  Q7  on  the  meter  and  set  to  1 5 
mV  by  adjusting  potentiometer  R32,  The 
voltage  read  on  the  meter  is  actually  the  cur- 
rent to  Q7T  and  so  15  mV  is  really  15  mA  of 
bias  current  to  operate  the  final  stage  in  Class 
AB. 

Now  connect  the  transmit/receive  control 
point  n  to  the  transceiver  normally-open 
point  on  its  accessory  or  transvertcr  plug. 
Make  sure  that  the  common,  or  other  point  of 
the  relay  in  the  transceiver,  is  grounded. 
Tune  the  transceiver  to  3.675  MHz,  which 
corresponds  to  175  kHz.  Put  the  transceiver 
in  Tune  mode  and  listen  for  iransverter  relays 
Kl  and  K2  to  close,  Only  10  watts  of  peak 
output  are  needed  to  drive  the  iransverter  to 
full  output,  more  may  over-saturate  and  dam- 
age the  iransverter. 

Set  the  transceiver  to  5  watts  of  ouput  and 
check  the  meter  connected  across  points  J5 
and  TP2  of  the  iransverter.  It  should  read  a 
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Figure  J.  Parts  placement  for  the  transverter.  A  circuit  board  and  parts  kit  are 
a  i  ailable,  See  text  for  details. 


value  above  100  mA.  Avoid  using  higher 
currents  beyond  500  mA  for  more  than  a  few 
seconds.  Adjust  the  output  of  the  transceiver 
so  the  current  on  the  meter  is  within  the  legal 
limits.  For  example,  if  the  power  supply 
voltage  is  24  volts,  and  the  meter  current  is 
100  mA,  the  peak-to-peak  input  power  is  2,4 
watts  (24  x,]),  This  is  just  under  the  maxi- 
mum legal  input  because  2  A  watts  PGP  is  just 
under  1  watt  RMS  (2.4/2  x.707  =  .848 
watts)  DC  input  power. 

The  50Q  dummy  load  should  feel  warm  to 
the  touch,  indicating  output  power.  The 
voltage  can  he  measured  between  TP2  and 
ground  for  easy  calculation  of  the  input  pow- 
er. Return  to  the  receive  mode,  and  remove 
the  dummy  load. 

The  Antenna  System 

m 

The  iransverter  is  now  ready  to  be  connect- 
ed to  the  antenna  system,  Often  separate  an- 
tennas are  used  for  transmission  and  recep- 
tion. A  Song  and  high  transmitting  antenna 
may  not  be  the  best  receive  antenna,  especial- 
ly when  used  in  urban  or  even  suburban  envi- 
ronments where  noise  radiating  from  power 
lines  and  neighbors"  light  dimmers  can  be 
obtrusive.  The  name  of  the  game  is  to  achieve 
the  best  signal-to-noise  ratio  possible,  and  the 
best  way  to  do  this  at  the  receive  end  is  to  use 
some  stategy  in  choosing  and  locating  a  re- 
ceive antenna. 


Two  Good  Receive  Antennas 

The  Loop  antenna  has  been 


around  for  ages  and  there  are 
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many  articles  covering  its 
proper  design  and  appli- 
cation. In  my  location*  1 
would  be  helpless  without 
using  one  of  these  for  re- 
ception, since  the  high 
level  of  power  line  hash 
can  be  easily  nulled  out. 
The  loop  is  made  of  30 
conductor  computer  rib- 
bon cable  with  the  wires 
at  each  end  stagger-sol- 
dered to  produce  one  con- 
tinuous  electrical  path. 
This  is  tuned  easily  with  a 
standard  365  pF  variable 
capacitor  and  is  pream- 
ptified  before  going  to  SI 
on  the  iransverter.  I  ex* 
perimentcd  placing  the 
loop  in  different  parts  of 
the  yard  and  discovered  a 
quiet  spot  furthest  from 
the  power  lines  and 
equidistant  between  two 
apartments.  The  loop  was  planted  at  this  spot 
and  rotated  for  the  deepest  null  in  the  noise 
obtainable.  Simpler  forms  of  noise  such  as 
light  dimmers  and  pulses  can  usually  be  elim- 
inated with  the  noise-blanking  switch  on  the 
transceiver  while  complex  noise,  such  as 
power  line  hash,  is  eliminated  better  by 
nulling  with  a  loop  or  phase  cancelling 

Another  effective  way  to  reduce  noise  is 
by  using  an  active  whip  antenna.  This  is  a 
high  impedance,  broad-band  vertical  anten- 
na that  is  usually  around  3"  high  and  has  its 
own  preamplifier.  It  is  mounted  in  a  remote 
location  away  from  power  lines  and  in  an 
area  clear  of  structures,  1  also  use  an  ac- 
tive whip  mainly  for  general  LF  listening, 
and  it  is  mounted  on  a  wood  pole  at  the 
top  of  a  tree  60'  in  the  air  above  all  the  hous- 
es and  powerlines.  I  would  not  receive  a 
tenth  of  the  signals  at  the  base  of  the  tree 
as  I  could  high  in  the  clear.  There  arc  some 
excellent  articles  by  Ralph  Burhans  on  build- 
ing or  buying  active  whips,  and  I  highly  rec- 
ommend both  the  active  whip  and  the  broad- 
band active  loop.  Remember  that  the  location 
of  the  antenna,  even  a  few  feet,  can  be  the 
difference  between  success  and  failure. 
Don't  let  anyone  snow  you  into  thinking  your 
loop  or  active  whip  will  work  as  well  in  the 
garage  as  it  will  in  the  clear  part  of  the  back- 
yard. It  won't. 

Figure  4  shows  a  simple  tuner  that  works 
well  for  general  listening  using  a  wire  anten- 
na from  50  to  200  feet  in  length.  The  coil  is 

selected  to  resonate  the 
antenna  at  the  desired  fre- 
quency, using  CI  for  ad- 
ditional  flexibil  ity . 
Again,  erect  the  antenna 
as  much  in  the  clear  as 
possible. 
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Figure  4.  A  simple  random  wire  an- 
tenna tuner  used  for  reception. 


Figure  5.  Vie  author  uses  this  an- 
tenna configuration,  which  allows 
operation  an  both  160  and  1750 
meter  hands. 


Good  Ground  Essential 

Another  point  that  can- 
not be  overstated  is  the 
importance  of  a  good 
ground,  which  is  neces- 


The  "Flying   Horse* 
sets  the  standards 


Continuing  a  67  year  tradition,  we  bring 
you  three  new  Callbacks  for  1988* 

The  North  American  Callback  lists  the  calls, 
names,  and  address  information  for  476,000 
licensed  radio  amateurs  in  all  countries  of 
North  America,  from  Canada  to  Panama 
Including  Greenland,  Bermuda,  and  the 
Caribbean  islands  plus  Hawaii  and  the 
U.S«  possessions* 

The  International  Callbook  lists  481.000 
licensed  radio  amateurs  in  countries  outside 
North  America.  Us  coverage  includes  South 
America,  Europe,  Africa,  Asia,  and  the 
Pacific  area  (exclusive  of  Hawaii  and  the 
U.S.  possessions). 

The  19B&  Callbook  Supplement  Isa  new  Idea 
In  Callbook  updates,  listing  the  activity  in 
both  the  North  American  and  international 
Call  books.  Published  June  1,  1968,  this 
Supplement  will  include  thousands  of  new 
licenses,  address  changes,  and  call  sign 
changes  for  the  preceding  6  months. 

The  1988  CaltbookS  will  be  published 
December  1*  1987.  See  your  dealer  or  order 
now  directly  from  the  publisher. 


$28.00 
30.00 


S30.00 
32.00 


D North  American  Callbook 
inci.  shipping  within  USA 
IncL  shipping  to  foreign  countries 

u  International  Callbook 
IncL  shipping  within  USA 
IncL  shipping  to  foreign  countries 

□  Callbook  Supplement,  published  June  1st 
Inci.  shipping  within  USA  $13.00 

IncL  shipping  to  foreign  countries       14.00 

SPECIAL  OFFER 

a  Both  N.A.  &  international  Callboofcs 
Inci.  shipping  within  USA  $55.00 

IncL  shipping  to  foreign  countries        60.00 


Illinois  residents  please  add  6Va%  tax. 
All  payments  must  be  In  U.S.  funds. 


RADIO  AMATEUR  I 

callbook  inc 

^jjc^         Dept-      B 

925  Sherwood  Dr.,  Box  247 
Lake  Bluff,  I L  60044,  USA 


Teh  (312*234-6600 
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BETTER  FfL  TERS^BETTER  PRICES! 

Big  ads  are  costly  Small  ones  don't  tetl  the  whole 
story  but  help  us  reduce  prices  of  our  top-rated 
FOX  TANGO  8-pole  filters  for  Kenwood.  Yaesu, 
Drake,  Heath,  and  Collins.  Get  full  info  by  sending 
an  SASE  for  our  complete  Price  List  and  Informa- 
tion Sheets.  Save  10^c  or  more  on  all  our  fillers.  Or 
order  from  our  drop-in  Super-Specials  below. 
Discounts  apply  only  to  present  limited  stock. 
Check  availability/order  by  phone-  No  COD+s— 
VISA/MC  orders  gel  priority.  Shipping:  US  S5, 
Canada  $6,  Other  Si  3 
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Improve  your  selectivity  by  f titer  cascading,  or 
by  replacing  your  present  aging  filter  with  one  of 
narrower  bandwidth.  Like  the  ARRL,  use  Ihe  9rnHz 
FT-301's  for  home-brew  projects.  Use  the  bargain 
S8-104A  CW  for  any  Heath  ng  by  changing  one 
crystal;  instructions  supplied. 

1 4-year  Fox  Tango  Newsfetter  Index — Reg.  $5,  Now  FHEE 
(with  purchase  of  any  filter  for  a  Yaesu  rig) 

FOX  TANGO  CORPORATION 

Box  15944,  W.  Palm  Beacht  FL  33416 
Telephone:  (305)  683-9587 
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HAM  RADIO 
SELF  STUDY  COURSE 


NOW  ONLY 

T  Plus  $2.00 

shipping  &  handling 

ViSA/MasterCard  Accepted 

Prepare  for  the  fantastic  world  of  amateur 
radio.  Study  at  your  leisure.  No  technical 
background  required.  Entry  level  amateur 
radio  operators  can  now  talk  on  the  ten  meter 
band  and  FM  repeaters. .  even  link  their  ham 
radio  stations  to  the  public  telephone  system 
and  personal  computers.  Privileges  never 
before  available  to  the  beginner!  Complete 
FCC  license  preparation  course  contains 
everything  you  need  to  know  to  pass  both  the 
written  and  Morse  code  examination  in  a  very 
short  time.  Written  in  easy -to-under  stand 
language.  Contains  fully  illustrated  text  book, 
two  long-play  code  learning  cassettes,  all  302 
word-for-word  FCC  license  test  questions, 
answers.  .  .and  much  more!  You  cant  miss! 
Sold  with  a  10  day  money  back  guarantee. 
Phone  orders  accepted.  Dealer  and  classroom 
instructor  discounts  available, 

W5 YJ-VEC        P.  O.  BOX  #1 0101 
Dallas,  Texas  75207  ■  Tel:  817-461-6443 


CALL  FOR  ORDERS 
1  (800)231-3057 

1-713-520-7300  OR  1-713-520-0550 
TEXAS  ORDERS  CALL  COLLECT 

ALL  ITEMS  ARE  GUARANTEED  OR 
SALES  PRICE  REFUNDED 

loom  \C  New .  Trades  wauled 

Kenwood  TH21 5A.  TH25AT  Trade  in  your  old  HT 


Kenwood  TS 1403  -  Cal 

Kenwood  TS  140S 

New  Kenwood  TM-221  A.45W,  mobile. 
ICOM28HmM 


.Call  for  trade 

Tall 

Call 


fcom  761 

Shure444D 

Astatic  MC321  Cartridge  D104 

Astatic  P104C/TUP  9   

fsopole  1  4A  MH/ 

shcraH124  WB046MH2) 
Butter  nul  HF6V,  8fr  1 0  vertical 
Mustier  G7  144 

KLM  HF  World  Class  Series  Antennas 
KLM  KT34A 
NEW  KLM  1  2-44LBX 
G5-RV 

Avanli  APtSl  3G  on  Glass  Antenna 
Anieco2M.  5/8  Mag  Mount,  Comp 


Call 

.54  95 

.  ,12  00 

.  ...72  00 

44  95 

33  00 

125  00 

119  95 

Call  Don 

399  00 

129  00 

44  00 

36  00 
25  00 


Thousands  of  panel  meters  3  95  up  CAL  L 

S560A  9500 

Aerovox  1 000  pl/600  V  feedthj-ough  caps  1  95 

Transformer  120  V  Pri. ,  1 050  V/1  A.  (Sec  #1 8  Wire)50.00 

100  mfdMSOV  Axial  Cap 2.00 


fl3lSPPL259Silverpl3le.. 
82  61  N  Male 

GE6146B 

3-5002 

GE12BY7A 

6MJ6 
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300 
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140  00 

700 

1295 
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AEA  PK-232wrtth  new  WX  FAX  299  00 

Kanr/onic$KPC  149  00 

AEA  Packet  Terminal  Call 

USED  EQUIPMENT 

Aif  equipment  used,  clean,  with  90  day  warranty  and  30 
daytFial  Stx  months  full  iradeagainstrtew  equipment  Sate 
price  refunded  H  nul  satisfied 

Call  lor  latest  used  gear 
(800)231  -30f. 
TS-430S  TS-6305.  TS-520S,  FT101E.  and  Collins 


Porcelain  502  Guy  losJators  (1/4) 
POLICIES 
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m  order  $10.00.  Masaercaro  VISA,  or  CO  D  Ai 
prces  FOB  Houston,  except  as  noted  Prices  sufcqz 
change  wmoutnotce  Items  Subbed  10  prior  safe  Call  any 
timetocneck  the  Status  of  your  order  Texas  residents  add 
sates  tax   AN  items  fufl  factory  warranty  phis  Madison 
warranty 
Bird  and  Bel  den  products  in  stock.  Call  today. 
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Electronics  Supply 


3621  FANNIN 
HOUSTON,  TEXAS  77004 
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sary  for  transmitting  efficiently  and  receiving 
a  lower  noise  floor.  A  ground  radial  system 
for  the  transmitting  antenna  works  well  and 
will  be  discussed  in  more  detail.  Ground  rods 
work,  but  several  copper  10*  pipes  driven 
into  the  ground  around  10  feet  apart  and 
strapped  together  will  outdo  a  single  3* 
ground  rod. 

In  areas  of  rocky,  sandy  or  otherwise 
poor  soil  conductivity,  it's  better  to  con- 
centrate entirety  on  a  good  radial  system 
around  the  transmitting  antenna.  Treat  the 
cold  water  pipe  grounding  system  as  a  last 
resort  only. 

The  transmitting  antenna  1  recommend 
is  j  vertical  antenna  with  the  largest  capacity 
hat  possible.  In  general,  a  50*  1750  meter 
vertical  antenna  acts  much  like  a  160  or 
80  meter  mobile  antenna,  and  there  is  plenty 
of  information  in  the  handbooks  to  gain  a 
deeper  understanding  of  this  similarity.  In 
fairly  quiet  locations,  the  transmitting  verti- 
cal antenna  works  well  for  receiving,  but 
limited  to  the  resonant  frequency  of  the 
antenna.  By  following  a  few  simple  dps.  a 
good  transmitting  antenna  can  overcome 
even  the  worst  locations.  Keep  the  vertical 
antenna  in  a  primarily  clear  area  away  from 
trees  and  structures.  This  type  of  antenna 
has  a  very  high  Q  and  becomes  sensitive  to 
nearby  objects. 

The  largest  ground  plane  possible  should 
consist  of  as  many  wires  as  practical,  starting 
from  the  antenna  base  and  laid  outward  in  a 
radial  fashion,  which  contributes  greatly  to  a 
strong  signal, 

It  is  not  necessary  for  the  radials  to 
go  beyond  a  length  of  60  feet,  since  a  resonant 
'4  wave  radial  at  these  frequencies  is  imprac- 
tical for  most  uses. 

The  antenna-loading  coil  should  be  wound 
with  eitherLiu  wire*  or  #1 8  gauge  or  heavier 
Formvar™  enameled  wire.  The  coil  form 
should  be  made  of  a  high,  dielectric  quality 
and  usually  ranges  in  size  around  4  to  8  inches 
in  diameter,  and  6  to  8  inches  in  length.  A 
glass  water  bottle,  large  PVC  pipe,  or  sev- 
eral wood  dowels  mounted  in  a  circle  on  a 
wood  base  that  could  simulate  a  large  coil 
form  will  work  quite  well.  Do  not  use  the 
black  type  of  PVC  pipe  or  cardboard  forms 
for  loading  coils  as  these  and  similar  types 
can  spoil  the  Q  of  the  coil  or  fall  apart  later. 
Fiberglass  resin  or  liquid  Varathan™  work 
very  well  for  wcatherproofing  the  coil  once 
completed. 

Dual  Band  Antenna 

I  use  a  transmuting  vertical  antenna  with  an 
8'  capacity  hat  and  a  small  loading  coil  so  the 
antenna  can  be  switched  over  and  also  used 
on  160  meters  as  a  top-loaded  current- fed 
vertical  (sec  Figure  5).  The  antenna  uses  a 
large  diameier  Coke  bottle  hall -sunk  in  a  con- 
crete block  as  the  base  suport  insulator.  In  my 
particular  installation,  I  use  a  high-voltage 
relay  to  switch  the  antenna  from  either  1 60  or 
1750  meters. 

The  antenna  is  current  fed  on  160  meters 
using  a  large,  air-type  variable  capacitor,  but 
when  switched  to  1 750  meters,  the  antenna  is 
connected  to  the  top  of  the  loading  coil  with 
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the  bottom  part  of  the  coil  grounded  to  the 
radial  and/or  ground  system.  The  coax  braid 
from  the  trans  verier  coax  line  is  also  ground- 
ed, while  the  center  conductor  is  experimen- 
tally taped  4  or  5  turns  up  the  coil  from  the 
ground  end,  A  small  neon  bulb  like  the  NE-2 
can  be  held  close  to  the  vertical  during  trans- 
mission to  indicate  resonance  at  maximum 
brilliance. 

A  field  strength  meter  built  out  of  any 
of  the  handbook  circuits  is  very  effective  to 
indicate  resonance.  It  is  easy  to  accidental  I  > 
resonate  any  antenna  of  this  type  on  a  har- 
monic, which  can  cause  confusion  later.  One 
way  of  telling  if  this  occurs  is  if  there  is  a 
large  increase  in  background  noise  when  re- 
ceiving at  frequency.  If  the  noise  floor  in- 
creases and  peaks  somewhere  above  the  band 
limit  (190  kHz),  then  CI  in  Figure  4  can  be 
added  and  adjusted  to  pad  the  coil  down  with- 
in band  limits. 

It  is  much  more  efficient  to  use  as  little 
capacitance  of  CI  as  possible,  and  simply 
means  that  more  turns  must  be  added  to  LI 
to  increase  the  inductance,  and  bring  the 
vertical  antenna  to  resonance  within  band 
limits.  If  the  coil  is  wound  too  large,  you  will 
notice  it  will  resonate  below  the  band  limit 
i 160  kHz).  CI  should  be  disconnected,  and 
turns  gradually  taken  off  LK  When  the 
antenna  is  resonant  within  the  band,  a  good 
listen  will  reveal  the  activity  in  your  area,  and 
clear  frequencies  free  of  carriers  and  other 
signals. 


"If  the 

1 750  meter 

band  seems 

tough  at  first, 

don't  give  up!" 


Usually,  once  a  clear  spot  is  found,  it  is 

used  as  the  transmitting  frequency,  and  final 
matching  of  the  transmitter  to  the  antenna 
will  happen.  Place  the  transceiver  in  the 
"tune"  mode  and  experimentally  adjust  the 
coaxial  tap  point  on  LI ,  Using  the  neon  bulb 
as  an  indicator,  find  the  best  tap  point  on 
the  coil  when  the  bulb  indicates  maxi- 
mum brightness.  A  more  scientific  way  to 
find  the  coaxial  tap  point  is  to  use  a  500 
simulation. 

Connect  the  50Q  dummy  load,  and  while 
transmitting,  find  the  AC  voltage  or  current 
using  an  oscilloscope  or  AC  voltmeter  or 
current  meter.  Once  the  value  has  been  noted, 
connect  the  transmitter  to  the  antenna  and 
adjust  the  tap  point,  monitoring  the  voltage 
or  current  at  that  point  and  setting  the  Up 
point  where  the  voltage  or  current  is  the  same 
as  the  one  that  was  checked  across  the 
50Q  load.  This  will  simulate  a  50Q  load  at 
resonance. 


The  final  adjustment  is  made  by  adjusting 
CI  and  the  tap  points  on  LI  while  transmit 
ting  a  peak  indication  on  the  neon  bulb  or 
signal  strength  meter,  which  coincides  with 
the  right  value  of  voltage  or  current  measured 
at  the  tap  point.  Once  you  do  it  a  few  times 
and  gain  a  l  *  feel '  *  for  matching  the  antenna ,  it 
becomes  quite  simple.  It's  worth  keeping  an 
eye  out  for  RF  current  meters  in  the  .  I  to  1 
amp  range  at  swap  meets  and  related  ham 
functions,  since  they  are  WQffh  their  weight  in 
gold  to  the  experimenter. 

Final  Thoughts 

If  the  1 750  meter  band  seems  tough  at  first, 
don't  give  up!  Working  harder  to  gain  an 
understanding  of  the  way  things  work  on  LF 
has  kept  me  devotedly  interested  in  this  band 
for  over  15  years,  and  the  possibilities  of 
what  can  really  be  done  here  is  limited  only  to 
the  imagination.  1750  meters  has  grown  up 
over  the  past  couple  of  years  thanks  to  experi- 
menters introducing  better  circuits  and  more 
state-of-the-art  equipment. 

Full  detail  on  the  different  aspects  of 
1750  meter  equipment  and  operating  tech- 
niques can  be  found  in  a  number  of  Trie 
Lowdown,  published  by  the  Long  Wave  Club 
of  America,  45  Wildflower  Rd.,  Levittown, 
PA  19057,  Membership  is  S 10  per  year  in  the 
US,  and  S 18  per  year  overseas.  This  is  worth- 
while for  general  LF  activity  including  1750 
meters,  and  is  published  monthly.  Another 
publication  that  specifically  focusses  on  1 750 
meter  activity  is  the  1750  Merer  Western 
Update,  226  Charles  SL,  Sunnyvale*  CA 
94086.  This  is  a  monthly  newsletter  and  can 
be  obtained  by  sending  12  business-size, 
SASE  (22-ccnt)  envelopes  to  the  above  ad- 
dress, with  a  donation  for  copy  costs  for  a  full 
year  of  issues. 

Some  specific  issues  for  further  informa- 
tion about  receiving  and  antennas  is  the  June 
1985,  May  1985  and  March  1987  Lowdown 
issues  featuring  circuits  by  Ralph  Burhans 
and  Mitchell  Lee  on  active  broadband  loop 
receive  antennas. 

Ralp  Burhan  has  details  of  various  1750 
meter  accessories  available  by  writing:  Ralph 
Burhan,  161  Grosvenor  St.,  Athens,  OH 
45701. 

The  transverter  shown  in  this  article  is 
available  in  kit  form  and  includes  all  parts* 
circuit  board,  and  instructions  from  Seden 
Communications,  1272  Harold  Ave>.  Simi 
Valley,  CA  93065.  Also  available  from 
Seden  Communication  is  the  1750-meter  an- 
tenna loading  coil  and  other  related  items. 
Call  (805)  583-5687  or  write  for  prices  and 
more  details. 

The  Southern  California  SSB  Net  meets 
every  Saturday  morning  at  10  AM  local  time 
on  upper  sideband  on  1 82  kHz.  We  welcome 
local  response. 


David  Curry  is  an  avid  Lowfer  and  holds 
a  Genera!  class  license.  He  can  be  reached 
at  4415  Cahuenga  Blvd. ,  Toluca  Lake,. 
CA  91602. 
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THE  MOST  AFFORDABLE 

REPEATER 

ALSO  HAS  THE  MOST  IMPRESSIVE 
PERFORMANCE  FEATURES 

(AND  GIVES  THEM  TO  YOU  AS  STANDARD  EQUIPMENT!) 


KIT,  ONLY  $675 
WIRED  $975 
VHFORUHF 


FEATURES: 

•  SENSITIVITY  SECOND  TO  NONE!      GaAsFET  front  end  on  vhf 

models  gives  12dBS!NADof©J2uV(vhO,©.15uV(220).  UHF  model 
0.25uV  std.  0.  luV  with  optional  helical  resonator  preamp. 
•SELECTIVITY  THAT  CANT  BE  BEAT!    Both  8-pole  xtal  filter  & 
ceramic  filter  for  >  If  tdB  at  only  :  12kHz,  Helical  resonator  front 
end  to  combat  desense  &  mtermod, 

•CLEAN,  STABLE  TRANSMITTER,  up  to  1SW  output  standard;  50W 
with  accessory  power  amplifier. 

•FCC  TYPE  ACCEPTED  for  commercial  high  band  and  uhf. 
•Courtesy  beep,   field-programmable  CWiD,  ftutter-proof  squelch, 
automatic  frequency  control  to  compensate  for  off  frequency  trans- 
mitters (all  standard  features). 

•Full  range  of  options  available,  such  as  autopatch,  phone  line  or 
radio  remote  control  sub-audible  tones,  duplexers. 


HIGH  PERFORMANCE  TRANSMITTERS 

&  RECEIVERS  FOR  REPEATERS 

AUDIO  &  DIGITAL  LINKS,  TELEMETRY,  ETC. 


•FM  EXCITERS: 

Kits  $99,  W/i  $179,  2W 
continuous  duty.  TCXO  & 
xtal  oven  options  available, 
•TA51  for  1*M,6M ,  2Mt 
15S-174,  22ft  MHz, 
•TA451  for  lihf, 

FCC  type  accepted  for  commercial  bands. 

•Call  for  latest  information  on  900  MHz  transmitters. 

•VHF  &  UHF  AMPLIFIERS.      For  FM,  SSB,  ATV     Output  from  10 

to  50  Watts.  Several  models,  kits  starting  at  $79, 


•R144/R229  FM  RECEIVERS  for  2M, 

150-1 74.  or  220  MHz    GaAs 

front  end,  0. 12tiV  sensitivity! 

Both  crystal  &  ceramic 

filters  plus  helical  resonator 

front  end  for  exceptional 

selectivity:  >  lTOdB  at  ±  12kHz 

(best  available  anywhere)! 

Flutter-proof  squelch.  AFC  tracks 

drifting  transmitters, 

Krt$149,wrt$229. 

•R451  UHF  FM  RCVR.    Similar  to  above.    Tuned  line  front  end, 

0.25uV  sens,    (0.1uV  with  optional  hel,   res,   preamp).  Kit  $149, 

w/t  $229. 

•RM1  FM  RCVR  FOR  900  MHZ.   Triple-conversion,  GaAs  FET  front 

endt  0.2uV  sens.  Kit  $169,  w/t  $259, 

•R76  ECONOMY  VHF  FM  RCVR  for  10M.  6M.  2Mf  220.    Without  hel 

resorafc.  Kits  only  $129. 

•Weather  satellite  &  AM  Aircraft  receivers  also  avail. 


FCC  TYPE  ACCEPTED  TRANSMITTERS  a  RECEIVERS  AVAILABLE 
FOR  HIGH  BAND  AND  UHF.    CALL  FOR  DETAILS. 


•  Send  $1  for  36  page  catalog  by  return  mail. 

(Send  $2.00  or  4  IRC's  for  overseas  mailing) 

•Order  by  phone  or  mail  •  Min  $3  S  &  H  per  order 
•Use  Visa,  Mastercard,  Check,  or  UPS  COD. 


GaAs  FET  PREAMPS 

at  a  fraction  of  the  cost  of 
comparable  units! 


LNG-(*) 

GaAs  FET 
PREAMP 

only  $59! 

Wired/tasted 

FEATURES: 

•Very  Low  Noise:  0  7dB  VHF,  ffl.SdB  UHF 
•High  Gain:   13  2BdB  depending  on  freQi>ency 
■Wide  Dynamic  Rang*:  to  resist  overload 
♦Stable;  new-type  dual-gate  GaAs  FET 

*  Specify  timmg  range  desired  26-30.  46-56, 
13? ISO.  150-172.  210230.  4004/0,  or 
800  960  MHz. 


LNW-(*) 

MINIATURE 

GaAs  FET 

PREAMP 

0NLY$24/kft, 

$39  Wired/tested 

GaAs  FET  Preamp 

similar  to  LNG,  except  designed  for  low  cost 

Asmalfsize    Gnly5/8*Wx  l-5/8pLx3/4"H 

Easily  mounts  in  many  radios. 

*  Specify  tva*ng  range  destted  25-35,  35-55. 
55  90.  90-120.  I2at50.  15&2O0,  200-270. 
OT40O5O0MH/ 


LNS-(*) 

IN-LINE  _^ 

PREAMP         L^*  3&  • 


ONLY  $79/kit 

$99  Wired/tested 


GaAs  FET  Preamp  with  features  similar  to  LNG 
series,  except  automatically  switches  out  of 
line  during  transmit  Use  with  base  or  mobile 
transceivers  up  to  2 5W. 

* Spectty  tunmg  range  desired  12Q-175, 
20O24Q,  or  4O0-50O  MrU 


HELICAL  RESONATOR 
PREAMPS 


Low-noise  pre  amps  with  helical  resonators 
reduce  Intermod  &  crow-band  interference  in 
critical  applications. 
MODEL  HRJH*),  $49  vhfr  $84  uhf. 

*  Spectfy  tuning  range-  desired  143- 150,  150- 
1S8.  15B1B2.  1G2  174.  213-233.  420  450. 
450465.  or  465-475  MHz 


HIGH-SPEED 

DIGITAL  RF 

LINKS 


You've  waited  a  long  time  for  a 
Simple,  reliable,  tow-cost  960® 
fraud  PACKET  NETWORKING 
system.  Now  you've  got  it!  Our 
new  MO-96  MODEM  and  direct 
FSK  Transmitters  and  Receivers 
for  220  or  440  MHz  interface 
directly  with  most  TNC's,  Fast 
diode  switched  PA's  output  15 
or  50W.  Call  for  complete  Info 
on  the  right  system  for  your 
application. 


•GOR-3  Kit,  ControTckts  and 
audio  mixers  needed  to  make  a 
repeater.  Tail  &  time-out  timers. 
local  spkr  ampl,  courtesy  beep 

,,,t,--  Jp**y 

•CWIO  Kit  Field  programmable, 
timers,  the  works  ,.,  . .  $59 

•TO-2  DTMF  DECODER/ 
CONTROLLER  Kit.  Full  16 digits, 
switches  5  functions,  toll  call 
restrictorH  programmable,  much 
m  ore .  Great  for  sel  ec  t  i ve  cal  1  i  n  g 

too! $79 

•AP  3  AUTOPATCH  Kit.  Use 
with  above  for  repeater  auto- 
patch.  Reverse  patch  and  phone 
line  remote  control  std. .  $79 
♦AP  2  SIMPLEX  AUTOPATCH 
TIMING  BOARD  Kit,  Use  with 
above  for  simplex  autopatch 

■      Iff      T      1      ■       rip-        id       —      -       —      n  —  —       -  ^r^  ™,—      ",— 

•MO-202  FSK  DATA 
MODULATOR  Kit  Run  up  to 
1200  baud  digital  signals 
through  any  fm  transmitter  wim 
full  handshakes.  Radio  tmk 
computers,  telemetry  gear, 

etc $39 

•  D  E  ■  2  0  2  FSK  DATA 
DEMODULATOR  Kit  for  rcvr  end 
of  hnk $39 


RECEIVING 
CONVERTERS 


3= 

VHF 

MODELS 
Nil  with  Case 

Kit  Irsi  Case 
Wired  mlta&t 

UHF  MODELS 
Kit  with  Cese 
Kit  less  Case 
Hurt  ft.cftse 


■Ml 


432  4H 
43*437 

<32-t36 

H34U 


2ft30 

1*4  1 4> 
»i4 
«l3f 

42?-*4» 


Se*  cstMiog  fo* fuii  Ime  of  2m trmsmfttW 

comvrttrs  for  *tit  &  utif  Hft$onfy§79. 

LitteMf  JUnpiitiers  **Jhi  up  to  50* 


Our  m  25th  Anniversary 


tonics,  inc 

65- J  MOUL  ROAD'HILTON  NY  14468-9535 
Phone:  7 16-392-9430  «—«-*.' <.. 


— 


Handheld  DX 

with  the 

DX  Handy™ 


Specifications 


The  idea  of  handheld  DX  seems  far- 
fetched, but  it's  actually  very  simple.  The 
DX  Handy  is  a  battery  powered  {six  penlight 
AA  drycetls  included)  SSB  CW  transceiver 
with  two  watts  output,  DX  Handy  can  also  use 
nicad  rechargeable  batteries,  or  be  powered 
wrth  9  VDC. 

Two  variable  crystal  oscillators  (VXOs), 
each  with  50  KHz  range,  can  be  selected 
with  a  top  panel  switch.  Crystals  for  28.250 
to  28.300  and  28.300  to  28,350  Mhz  are 
included,  and  other  crystal  ranges  for  the 
1 0  meter  band  are  also  available  at  a 
nominal  cost 

CW  operation  can  be  by  either  the  built-in 
push  button  or  with  an  externa]  key  or  keyer 
External  speaker  and  microphone  jacks  are 
also  provided,  and  the  telescoping  antenna 
is  included.  The  DX  Handy  also  has  a  top 
panel  S-meter/  output  power  meter  and  an 
effective  noise  blanker  circuit  DX  Handy  is 
housed  in  an  attractive  gray  metal  case  com- 
paring in  size  to  popular  VHF  FM  handhelds. 

Ten  meters  is  coming  back  strong.  With  DX 
Handy  all  amateurs,  novice  to  extra  class, 

can  enjoy  the  thrill  of  working  handheld  DX, 

AEA 

Advanced  Electronic  Applications 

P.O.  Box  C2160 
Lynnwood,  WA  98036-0918 
(206)  775-7373 


aea  Retail  $379.95        Amateur  Net  $31 9.95 


General 

•  Frequency  Coverage:  Any  two  50  KHz  segments  in  the 
28.0-290  MHz  Amateur  Band  (28.25-26.30  and  2830-2835 
MHz  supplied) 

•  Frequency  Control:  VXO  provides  50  KHz  of  continuous  tuning 
with  a  single  crystal 

•  Frequency  Stability:  Witnin  *  500  Hz  from  a  cotd  start 

•  Antenna    50  Ohms  Unbalanced.  BNC  connector 

•  Pcwer  Requirement:  8.4-9.0  VDC 

(Included):  6-AA  Dry  Cells  (VSvoll cell)  =  9.0  VDC 
(Optional):  7-AA  NiCads  (12  Volt  cell)  =  8  4  VDC 
»  Current  Drain;  Receiving  -  Approx,  70  mA 

Transmftting  -  Approx.  620  mA 

•  Dimensions:  (W)  66mm  >  (H)39mm  x  (D)  142mm 

•  Weight:  710  Grams  (1  lb.  9  02 J  with  batteries  and 
antenna 

Transmitter 

•  Output  Power:  2  Watts  at  9.0  VDC 

•  Emission  modes:  A3J  (US8)  and  A1  (CW) 

•  Spurious  Emissions   More  than  40  dB  down 

Receiver 

•  Sensrtivrty:  teSS  than  0.5  uV  for  15  dB  S  N 

•  Intermediate  Frequency:  1T.2735  MHz 

Controls  and  Indicators 

•  OnOff  volume  conlrpl  Top 
mounted  Potentiometer 

Receiver  Incremental  Tuning 
(BIT):  Top  mounted 
Potentiometer  with  center 
off  detent  position 

•  Frequency:  Top  mounted  50 
KHz VXO 

•  Frequency  Range:  Top  mounted 
2-position  switch 

•  Noise  BEanker:  Top  mounted 
On  Off  switch 

•  S/RF  meter:  Top  mounted  SRF 
meter 

•  Built  in  CW  Key:  Top  mounted 
momentary  switch 

•  External  Speaker  output:  Top 
mounted  VW'  phone  jack 

•  External  Microphone  input:  Top 
mounted  W  phone  jack 

•  Antenna  Connector:  Top 
mounted  Female  BNC 

•  Transmit  Indicator:  Top  mounted 
Transmit  LED 

•  Push-To-Talk    S+de  mounted 
momentary  switch 

•  External  Power   Bottom 
mounted  2.1  mm  coaxial 

•  External  key  input:  Bottom 
mounted  %"  phone  jack 

•  Mode  Selector  Switch:  Bottom 
mounted  2-position  switch 

•  Charge  External  Power:  Bottom 
mounted  2-position  switch 
selecting  12  VDC  external  power 
function 

Speahcattons  and  pncaasUbfect  to  change  wti*MnabG&ori*+QitbntL 

ClRCLE  65  ON  HEADER  SERVICE  CARD 


Numbers  on  your  Feedback  card 


ICOM  and  73  Magazine 

proudly  announce  the 

WINNERS 

of  the 

1987  GOLDEN  GIGAHERTZ  1296  MHZ  CONTEST 


CALL 

QTH 

CONTACTS 

SCORE 

WA7HLC 

Conway,  SC 

42 

4432 

KD5RO 

Piano,  TX 

25 

1625 

KD5XE 

New  Orleans, 

LA 

15 

525 

NAME 

1 .  Gerard  Bellamy 

2.  Dave  Hallidy 

3.  Louis  A.  Poche 


CALL 

SCORE 

CALL 

SCORE 

CALL 

SCORE 

CALL 

SCORE 

4.KB5VC 

260 

48.  WB5CHV 

20 

92 

WB20EB 

5       106.WD4MWQ 

5 

5.M5H  I 

240 

49.KE50 

20 

93, 

N2GRT 

5       107. 

N4MOP 

5 

6.  KA5TTL 

240 

50.WB2JHG 

20 

94, 

KA7VNO 

5       1 08.  WZ4K 

5 

7  N5GWF 

240 

51.KA3LLO 

20 

95. 

A07I 

5       109, 

KA5VBL 

5 

8,  KA5UA1 

240 

52.  KA9YVZ 

20 

96 

WB1FVS 

5       110. 

KA5UOA 

5 

9.  N5HML 

240 

53.  WB7SLY 

16 

97, 

K9LL 

5       111. 

KA5TQY 

5 

10.KB5XZ 

240 

54.  KA8JQW/8 

15 

98, 

K1POP 

5       112.AJ9K 

5 

1 1 .  KA5QLC 

240 

$5.  N8AXA 

15 

99. 

WA9FIH 

5      113.KA5ROZ 

r 

5 

12  WA6GOF 

160 

56.  KA8JQX/8 

15 

100 

KB4ZHM 

5       114  WA7JUO 

5 

13.KJ4BF 

140 

57.  K5JT 

15 

101. 

KB4ZHL 

5       115. 

KB8DBK 

5 

14.  W6VLL 

129 

58.  WA2SNQ 

15 

102. 

WL7AZB 

5       116.  NA10 

5 

15,  N3ELM 

120 

59.  K8BL 

15 

103,  KB4ZFA 

5       117.  W9GXR 

5 

16,  WB4WXE 

120 

60,  NF8K 

15 

104. 

KS4ZHE 

5       118. 

WASOSD 

5 

17.N8JNX 

120 

61 .  WA5YK.O 

11 

105. 

N8FVG 

5 

18,  WA5ZIB 

^    JP%.          Ml    1  1^   JF*"  1      II    i   J 

100 

62.WB5FWE 

^4  &K         1    M.  J  W"^  F"    P~~V  L    A     M 

10 

19,  N5FUW 

100 

63.  WB5RMA 

10 

20.  KA5CSI 

100 

64.  VE3CK 

10 

21 .  KBSJJY 

91 

65.  KA2PES 

10 

Other  Participants 

22,  WA40WC 

75 

66.  N2DF 

10 

23.  KU6U 

71 

67.  VE3KRP 

10 

KA8TIL 

WA4WSS 

KA1IYN 

24.  WB4YLR 

60 

68.  K3SOL 

10 

ADOV 

N6JXI 

W5UA 

25.  NYOT 

60 

69.  WD8MYN 

10 

M40SD 

KA7YOU 

KB4VPN 

26.  K7RDH 

50 

70.WB7UNU 

10 

K8TLY 

W9IFT/9 

N8FES 

27.  KD8RC 

50 

71 .  KI6PL 

10 

NT8M 

KA9UCE 

WA6ARA 

26.N5IUF 

50 

72.  KB6MPJ 

10 

KA3BOZ 

W9MVP 

KB6TIU 

29.  KG6MW 

47 

73.  WB0YFL 

10 

KF6QB 

WAIXIH 

WG4N 

30.  WA2HUF 

45 

74,  KAONFW 

10 

WB5EVF 

KB8APK 

KY3F 

31.WB8HF2 

45 

75.WB0JIU 

10 

NS5N 

N8IJW 

KB60NO 

32.  N7AQM 

41 

76.  K8VEX 

10 

N7BZD 

N8HAM 

WBOVCC 

33.  KB9SH 

40 

77,  KE6JC 

10 

KA70KJ 

KA2BPP 

KA7WRP 

34.  WA4FQT 

40 

78.  WB5NGC 

10 

KK5D 

K2FH 

WB9WVK 

35,  WA2VWG 

37 

79.  N2HEQ 

10 

KD2GC 

KB6RBY 

KD9PR 

36.  WA6BVN 

37 

80.  VE3CX 

10 

N9DKC 

KB6RBX 

WV5F 

37,  KB8A8R 

35 

81    N2GKM 

5 

N8HVQ 

WA8QAA 

W60RS 

38.  W7FBV 

35 

82.  WB2JXY 

5 

NOICK 

WA8UXL 

KA5ZIF 

39.  K6MBN 

30 

83.  WB2TVX 

5 

K4FHQ 

NOHPJ 

W7XU 

40.  W7KXB 

25 

84.  K2AWA 

5 

WL7BKW 

KA9MGD 

KC3CF 

41W4NJK 

24 

85.  WB6GWW 

5 

KB5DFY 

N3FJO 

WB8FWE 

42.  WA8VSY 

23 

86.  N9HH 

5 

N4PKR 

W5SSB 

KB8S 

43,  KA7UBC 

23 

87.  NOIS 

5 

N2FQM 

KB5AUM 

WD5H 

44.  KB7ACP 

22 

88.  WA9CAT 

5 

KC4AQC 

WB2C2C 

KA3QJY 

45.  W9HJM 

20 

89.  KA4TUT 

5 

NOFMR 

NM2I 

KAORRL 

46.  W6GTZ 

20 

90.  WB8VYW 

5 

K4KCC 

N4ACS 

47.  WP4FWT 

20 

91.WBSLCD 

5 

WB5IKO 

N5JJY 
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Number  10  on  your  Feedback  card 


The  Micro-20  Receiver 

Advanced  technology  makes  this  superhet  a  snap. 


RickLittfefieldKlBQT 


In  the  past,  designing  QRP  rigs  usually 
meant  agonizing  between  direct-conver- 
sion simplicity  and  superhet  performance. 
Fortunately,  recent  advances  in  receiver 
technology  now  enable  us  to  build  fall-fea- 
tured supcrhcts  in  DC-simple  packages.  Here 
are  three  reasons  why. 

The  first  is  the  Signetics  NE602  mixer  K\ 
This  inexpensive  device  combines  a  double- 
balanced  mixer,  local  oscillator,  and  bias  net- 
work on  one  8-pin  chip.1  Although  designed 
for  VHF  compandered  sideband  applica- 
tions, ihc  NE602  is  a  natural  for  amateur 
projects,  since  it  requires  few  external  parts, 
works  well  as  a  mixer  or  product  detector, 
and  provides  up  to  20-dB  of  conversion  gain 
at  HF  frequencies" 

Another  important  innovation  is  the  recent 
application  of  Cohn  filters  to  SSB  IF  strips.3 
First  described  by  Wes  Hayward,  this  tech- 
nique enables  amateurs  to  tailor-made  band- 
pass filters  from  inexpensive  surplus  crys- 
tals. This  provides  builders  with  an 
extremely  attractive  alternative  to  purchasing 
expensive  sealed  commercial  units. 

Finally,  the  increased  availability  of  mono- 
lithic capacitors  and  other  sub-miniature 
parts  with  .1 "  lead  spacing  allows  designers 
to  make  PC  layouts  smaller— without  over- 
crowding. 

The  receiver  described  in  this  article  incor- 


The  Micro-20  Receiver 

porates  all  three  of  these  advances  onto  a 

single  J%"  x  3"  board  The  circuitry  em- 
ploys four  inexpensive  ICs,  two  transistors, 
five  surplus  crystals,  and  a  small  handful  of 
parts.  Yet,  sensitivity  is  well  bclowT  the  noise- 
floor  of  the  20-meter  band,  stability  is  excel- 
lent, selectivity  is  very  respectable  for  a  four- 
pole  filter,  and  audio-derived  AGC  holds 
listening  levels  constant  over  a  wide  range  of 
signals.  In  short,  the  receiver  delivers  the 
kind  of  performance  that  makes  QRP  opera- 
tiun  truly  enjoyable. 

Circuit  Description 

This  particular  radio  employs  a  tradition- 
al 9-MHz  IF,  5-MHz  VFO  mixing  scheme 
(see  Figure  I).  Many  other  LF/VFO  com- 
binations are  possible  by  adjusting  the 


tuned  circuit  values  accordingly. 

A  double-tuned  bandpass  filter  at  L1-L2 
preselects  14  MHz  signals  prior  to  mixing  by 
Ul.  VFO  injection  is  provided  by  the 
NE602's  on-board  oscillator.  Frequency  is 
determined  by  a  Colpitis  tank  circuit  L3. 
C7-C10.  An  optional  "fine-tune"  control 
provided  by  R21,  which  functions  as  a 
small  variable  capacitor  when  connected  as 
shown.  The  value  of  C34  sets  the  tuning 
range  of  R2 1. 

The  9  MHz  output  of  Ul  is  filtered  by  a 
four-pole  Cohn  crystal  bandpass  filter.  Since 
CW  operation  was  desired,  values  for  C12- 
C16  are  selected  to  provide  a  -3-<JB  band- 
width of  about  1 .0  kHz  (reducing  these  values 
broaden*  filter  response,  permitting  comfort- 
able SSB  reception). 

IF  amplifier  U2  provides  up  to  50  dB  of 
gain,  with  an  AGC  range  of  nearly  70  dB.  Tl 
tunes  the  IF  output  and  matches  it  to  the  signal 
port  of  product  detector  U3,  U3's  on-board 
oscillator  is  crystal-controlled  to  insure  LO 
frequency  stability,  C23  nets  Y5  to  the  de- 
sired BIO  frequency.  Audio  output  from  U3 
i\  rolk\i  off  by  R7,  C27  to  help  reduce  wide- 
band amplifier  noise  and  high-frequency 
QRM 

The  audio  amplifier  and  AGC  system  have 
been  described  in  a  previous  article,4  Audio 
amplifier  U4  delivers  about  200  mW  of  pow- 
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Fig,  L  Schematic  diagram  €/fthe  20  meter  micro  receiver  module. 
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er^enough  to  drive  a  small  speaker  or  head- 
phones.  Since  U4  is  located  within  the  AGC 
loop,  it  runs  at  maximum  gain  and  rdics  on 
the  AGC  system  to  limit  its  output  to  a  nomi- 
nal level.  R 12,  an  attenuator,  is  located  out- 
side the  AGC  loop,  and  functions  as  a  volume 
control  for  speaker  or  headphones,  Rl  1  in- 
sures that  the  output  stage  of  U4  remains 
properly  loaded  when  the  speaker  is  discon- 
nected or  when  high-Z  phones  are  used. 

AGC  detector  Dl  samples  U4's  average 
output  level,  and  sends  a  rectified  control 
voltage  to  DC-amplifier  Q|,  C34  and  R14 
establish  the  AGC  system  time  constant,  Q2 
drives  the  S-meter  and  AGC  line.  A  quiescent 
output  of  4.5-5  V  (set  by  RI6)  holds  AGC 
voltage  just  below  U2*s  threshold  until  a  sig- 
nal appears.  Voltage  divider  R18  zeros  Ml 
by  equalizing  Q2's  quiescent  voltage  at  the 
negative  meter  terminal. 

Crystal  Selection 

A  close  crystal  match  in  resonant  frequen- 
cy determines  how  well  the  Conn  bandpass 
filter  will  work.  Wes  Hay  ward  suggests  hold- 
ing frequency  differences  to  within  10%  of 
the  desired  filter  bandwidth.  This  means  a 
group  of  crystals  selected  for  a  500-Hz  filter 
should  resonate  within  50  Hz  of  each  other, 
and  crystals  for  a  2.7-Hz  filter  should  res- 
onate within  270  Hz  of  each  other.  I  charac- 
terize crystals  by  hooking  them  into  a  simple 
test  oscillator  and  reading  the  frequency  of 
oscillation  on  a  counter  or  digital -readout  re- 
ceiver (Figure  2).  This  enables  me  to  select 
the  right  group  of  crystals  for  the  particular 
filter  I  am  building. 

Construction 

The  board  layout  assumes  .  1 "  lead  spacing 
for  most  components,  so  the  first  task  is  to 
select  small  parts.  All  resistors  are  %  watt 
and  end-mounted.  Bypass  and  frequency- 
critical  capacitors  should  be  either  50-volt 
monolith  res.  or  low- voltage  NPO  disc  ceram- 
ics, Small  100-volt  sitver-mica  capacitors  are 
preferred  tor  CJ2-C16.  but  high-quality 
NPO  discs  may  work  nearly  as  welK  The  VA  h 
plastic  form  for  L3  is  a  popular  surplus  item 
that  has  been  stripped  and  re- 
wound with  #32  wire.  If  you 
have  difficulty  locating  compo- 
nents, there  are  PC  boards  and  a 
complete  parts  kit  available 
from  Radiokit,  Box  973,  Pel- 
ham  NH  03076. 

Mounting  and  soldering 
miniature  components  is  really 
quite  easy — if  you  use  the  right 
tools  for  the  job*  I  prefer  a  700° 
temperature-controlled  solder- 
ing iron  with  a  fine  chisel 
tip.  Keep  a  damp  sponge  handy 
for  cleaning  the  tip,  Hemostats, 
a  sharp  hobby  knife,  nippy-cut- 
ters,  and  a  vacuum  de-soldering 
tool  are  all  extremely  useful 
tools,  A  board  vice  and  magni- 
fier lamp  are  optional,  but  nice 
to  have. 

Refer  to  Figure  3a  for  parts 
placement  and  lead  locations.  It 
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Fig,  2«  Test  oscillator  for  characterizing  sur- 
plus crystals* 

may  be  easier  to  wind  VFO  coil  L3  after  the 
coil  form  has  been  mounted  on  the  board.  Be 
sure  to  secure  windings  with  a  coat  of  clear 
nail  polish  before  installing  the  shield  can-  As 
you  populate  the  board,  double-check  com- 
ponent polarities  and  IC  placement-keys  be- 
fore soldering  in  place.  Figure  3b  shows  a 
bottom  view  of  the  board.  Two  jumpers  and  a 
bus-wire  lead  for  C10  must  be  installed  on 
this  side.  When  construction  is  complete,  it  is 
good  practice  to  clean  the  foil  side  of  the 
board  with  flux  stripper  and  inspect  it  for 
solder  bridges  or  cold  joints. 

Mounting  the  module  is  not  critical,  but 
follow  the  usual  precautions  to  insure  VFO 
stability.  M\  receiver  is  mounted  in  a  Ten- 
Tec  TG-series  box,  and  plenty  of  additional 
space  is  available  for  a  battery  pack  or  com- 
panion QRP  transmitter.  Figure  4  shows 
module  wiring. 

Testing  and  Alignment 

Once  wiring  is  complete,  apply  12  volts 
from  a  regulated  supply — and  check  for 
smoke.  A  faint  hiss  from  the  speaker  indi- 
cates working  audio  circuitry.  Here  is  the 
r ec  o  in  m  e  n  d  ed  al  ig  n  me  n t  proced  u  re : 

1 .  Zero  the  S-mcter  by  adjusting  R 1 8. 

2.  Check  the  quiescent  AGC  voltage  at  the 
top  of  R16  to  confirm  that  it  is  between  4.5 
and  5  volts*  If  the  reading  is  out  of  that  range, 
substitute  a  different  value  for  R 1 6. 

3.  Check  U3  for  BFO  oscillation.  You  should 
hear  a  shift  in  speaker  noise  as  you  adjust 
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Fig.  4.  Module  connections. 


Fig,  J,  Pans  layout  of  the  receiver.  Top  (3a) 
and  bottom  (3h)  view, 

C23.  Set  the  BFO  frequency  1.5  kH2  below 
the  filter's  center  frequency  (8998.5  kHz). 

4.  Peak  the  slug  in  IF  transformer  Tl  for 
maximum  noise.  Note  that  C36  lowers  the 
resonant  frequency  of  Tl  slightly,  to  insure 
that  it  will  peak  at  9  MHz. 

5.  Check  the  VFO  for  oscillation  with  a 
scope,  frequency  counter  (Hi-Z  probe  on  pin 
7).  or  general  coverage  receiver.  Receiving 
frequency  is  determined  by  adding  the  VFO 
frequency  to  the  IF  frequency  (9000  +  5,250 

=  14.250,  etc,)-  Calibration  control  C7  pro- 
vides some  frequency  adjustment,  but  large 
corrections  may  involve  removing  turns  from 
L3  to  raise  frequency,  or  adding  capacitance 
across  C7  to  lower  frequency.  Tuning  range 
will  be  around  150  kHz  with  a  50-pF  variable 
atClO. 

6.  Once  both  oscillators  are  functioning  prop- 
erly, connect  a  20-meter  antenna  and  adjust 
CI  and  C3  for  maximum  sensitivity.  Two 
distinct  peaks  per  revolution  indicate  that 

each  tuned  circuit  is  resonating 
properly.  The  NE602  mixer  has 
a  very  low  noise  figure,  and  the 
receiver  has  plenty  of  gain. 
Consequently,  connecting  and 
disconnecting  the  antenna 
should  produce  a  marked 
change  in  the  background  noise 
level, 

7.  Check  AGC  action  by  tuning 
across  a  strong  sideband  or  CW 
signal.  The  S-meter  should  de- 
flect to  nearly  full  scale,  and 
audio  should  be  und  is  toned  and 
free  of  obvious  pumping  (over- 
driven AGC)  or  cracking  (un- 
der-driven AGC).  If  one  of 
these  conditions  is  noted, 
changing  the  value  of  R13  will 
adjust  AGC  drive.  If  your  meter 
movement  Ls  more  or  less  than 
200- \1A,  change  R 19  to  provide 
the  proper  range  of  deflection. 
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8.  Check  the  response  of  your  crystal  filler  by 
tuning  across  a  heterodyne.  As  you  tune 

through  zero  beat,  the  opposite  sideband 
should  be  much  weaker  or  barely  audible* 
Excessive  ripple,  indicated  by  exaggerated 
up-and-down  S-meter  movement  when  tun- 
ing through  the  desired  sideband,  may  indi- 
cate improper  Filter  termination.  Shallow 
skirts  may  mean  one  or  more  of  the  crystals 
are  too  far  off  the  filter's  design  frequency. 

When  choosing  a  power  supply,  note  that 
the  EF/AGC  circuitry  is  voltage  sensitive. 
The  voltage  source  should  be  regulated  to 
between  1 1 .5  and  12,5  volts.  Significant  de- 
parture from  this  range  will  deteriorate  re- 
ceiver performance. 

Options 

Here  are  some  possibilities  for  modifying 
or  adapting  the  design. 

1 ,  For  optimal  SSB  reception,  reduce  CI 2- 16 
to  68-pF,  and  increase  R2  to  820-Q. 

2.  Changing  pre-selector  filter  value  for  reso- 
nance at  3-5-4.0  MHz  region  will  permit 
80-meter  operation.  However;  for  LSB  re- 
ception, BFO  frequency  must  be  shifted  to 
9001.5  kHz. 

3,  If  9~MHz  region  will  fall  within  the  tuning 
range  of  IF  transformer  T  K  IF  frequencies  as 
low  as  8  MHz  may  be  used  by  increasing  the 
value  of  C36-  VFO  L  and  C  values  must  be 
adjusted  accordingly.  Also,  3,579-MHz  col- 
or-burst crystals  may  be  used,  if  Tl  is  re- 
placed with  a  lower- frequency  LC  circuit, 

4.  One  immediate  disadvantage  of  the  NE602 
on-board  oscillator  is  the  lack  of  a  buffered 
output  to  drive  a  transmit  mixer.  However, 
transceiver  frequency  control  may  still  be 
possible.  A  200-mV  oscillator  signal  (emitter 


level)  can  be  picked  up  at  pin  7.  This  is 
sufficient  to  drive  a  simple  external  FET 
buffer  (Figure  5). 

Conclusion 

Recent  innovations  like  the  NE602,  simple 
Cohn  IF  bandpass  filters,  and  the  availability 
of  sub-miniature  parts  make  "bare-bones* 
superhets  an  increasingly  attractive  alterna- 
tive to  direct  conversion.  Building  a  QRP  rig 
takes  time  and  money  no  matter  which  way 
you  go.  So*  why  compromise  performance 
when  you  can  have  the  besi'>H 
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Fig,  5.  Buffer  circuit  This  allows  the  NE602 
on-hoard  oscillator  to  drive  other  stages  such 
as  a  transit  mixer. 
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Figure  6.  Printed  circuit  board  negative  for  the  20  meter  receiver. 


Parts  List 


Semiconductors: 

U1.U3 

U2 

U4 

Ql 

02 

D1 


NE602  double-balanced  mixer  IC 

MC1 350P  IF  amplifier  IC 

LM386  400-mW  audio  amplifier  IC 

MPF-102J-FET 

2N3906FNP 

1 N914  switching  diode 


Crystals: 

Y1-VB 

Inductors: 

L1 
U 

L3 

T1 

Capacitors: 

C1.C3.C23 
C2.C34 
CA.  C2t 
C5,C6tC11.C17 

C2S.  C29.  C33 
C7 

ca,C9 

C10 

C12-C16(S) 
C18 
C24 
C26P  C34 


9000  kHz,  ,001  %  series  resonant,  .2"  spacing. 


22  turns  #26  on  T37-2, 2*lum  link  on  cold  end. 
22  turns  £26  on  T37-2,  center-tapped. 
38  turns  £32  on  % "  form;  no  slug,  1 3mm 

shield  can. 
10,7MHz  IF  transformer,  10mm,  green  core. 


60-pF  trimmer 
4.7-pF,  50-volt  NPO 
.001-pF,  50-voli  monolithic 
.C19,C20,C22, 
.1-uF.  50-voJt  monoltthic 
S-pF  NPO  trimmer 

330^=.  50-volt  NPO 

SQ-pF  variable,  6:1  reduction  drive 

lOO^pF,  100-volt  silver  mica  (see  text) 

-01-|iF,  50-volt  monolithic 

47«pF,  50-volt  NPO 

1  -uF,  50-vott  monolithic 


C27 

C31.C32 
C36 

Resistors: 


088-uF,  50-volt  monolithic 
ir>uF.  16- voH  tantalum  dip 
100>uF,  12-voH  electrolytic 
15^,  50-volt  NPO 


R1PR6,R7  I.BkfVAW 

R2  6a0Ol,/4W<seetext) 

R3,  R5T  R13T  H17  10kG,  V*  W 


R4 

iooav4w 

Re 

47kQ,  v*w 

R9 

22Q,  V*W 

R10*  fin 

15Q,  V*W 

R12 

5Q0Q  linear  pot  with  off/on  switch 

R14 

2.2MQ.V4W 

R15 

1kO,  V«W 

R16 

3.9kn.  V4W 

R18 

20kO  miniature  trim- pot 

R19 

3.3kQp  V4W 

R20 

1  kfl,  V4 W 

R21 

10kD  linear  pot 

Miscellaneous: 

111 

200  suA  S-meter 

SP1 

2V*"  or  3",  BQ  Speaker 

Jl 

ft "  closed  circuit  phone  jack 

Optional  Fine  Tune  Circuit: 

R20  10kQ  linear  pot, 

C35  4.7-pF.  50-volt  NPO 
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1750m 

THE  EXPERIMENTERS  BAND 


Here 's  How  to  Dabble  on  1 60—  1 90  kHz 


Tired  of  the  20m  SSB  crowd?  Hate 
contest  weekends?  Have  a  hankering 
to  build  a  simple  transmitter?  Want  a  real 
challenge?  C'mon  down  to  the  low  frequency 
(LF)  band  and  join  the  fun,  and  you  can  leave 
your  ham  license  behind! 

It's  a  great  big  world  out  there!  All  hams 
know  about  Part  97  of  FCC  Rules  and  Regu- 
lations, which  governs  licensed  amateur 
operations.  Most  have  yet  to  discover  the 
great  fun  that  Part  15  allows,  although  some 
may  recognize  this  section  covers  the  use  of 
nonlicensed  transmitting  devices. 

In  Subpart  D,  Section  15:1 12,  they  permit 
the  operation  of  a  radio  transmitter  as 
follows: 
(a)  The  power  input  to  the  final  radio  fre- 
quency stage  (exclusive  of  filament  or 
heater  power)  does  not  exceed  one  watL 
(b>  All  emissions  below  160  kHz  or  above 
190  kHz  are  suppressed  20  dB  below  the 
unmodulated  carrier. 

(c)  The  total  length  of  the  transmission  tine 
and  antenna  does  not  exceed  15  meters. 
Any  type  of  transmission  mode  can  be  used 
with  the  exception  of  Class  B  (damped 
waves). 

Let  me  tell  you.  1750m  can  rejuvenate  that 
radio  experimenter's  spirit  so  many  hams 
find  fading  these  days.  QRPoperations  at  160 
kHz  are  like  no  other  ham  experience.  It's  a 
challenge,  allright,  and  a  heck  of  a  lot  of  fun. 

Who  Uses  1750m? 

The  1750m  band  was  a  K 'sleeper"  until  the 
late  1960s  when  small  groups  of  experi- 
menters, mainly  hams,  began  to  operate  on  it. 
They  call  themselves  "Lowfers,"  short  for 
Low  Frequency  Experimental  Radio  Station. 
Lowfers  make  up  their  own  calls.  The  rules 
allow  use  of  any  callsign  unless  it  belongs  to 
an  authorized  station,  including  those  in  the 
amateur  radio  service. 

Initially,  smatl  groups  clustered  in  the 
Northeast  and  on  the  West  Coast.  They  ran 
beacons  and  used  the  1 60m  and  75m  phone 
bands  as  back-up  communications.  Contacts 
over  more  than  100  mile  were  considered  real 
DX!  Vast  improvements  since  then  in  anten- 
nas, transmitting,  and  especially  receiving 
techniques,  led  to  reception  reports  over 
2000  miles  away. 

Make  no  mistake,  1750m  presents  some 
serious  challenges  for  the  experimenter. 
These  require  strategy  to  overcome,  and 


by  Ken  Cornell  W2IMB 


those  with  successful  strategies  reap  the  re- 
wards  of  irue  radio  pioneers  Take  a  look  at 
some  of  the  common  problems  of  LF  and  how 
to  get  around  them. 

The  high  noise  level  in  LF  is  the  worst 
problem.  Unfortunately,  most  of  this  noise  is 
man-rnade.  Appliances,  light  dimmers,  and 
power  lines  are  common  sources.  Some  of 
the  noise  comes  in  on  power  line  feeds  into 
the  home. 

Assuming  a  good,  efficient  receiver.  First 
sort  out  all  the  possible  noise  sources  within 
the  home*  A  good  power  mains  filter  will 
help  reduce  imported  noise.  Running  the  re- 
ceiver on  battery  power  is  better  still. 
Flourescent  lights  are  noisy  and  can  cause 
serious  trouble  if  located  in  the  shack.  Sched- 
ule appliance  use  as  much  as  possible  around 
your  operating  schedule. 

About  Antennas  &  Transmitter 

Avoid  automatically  slinging  up  the  highest 
and  longest  wire  antenna  possible.  Depend- 
ing on  the  location,  it  may  be  a  terrific  noise 
collector!  Try,  instead,  to  achieve  the  best 
signal-to-noise  ratio  (S/N)  possible. 

An  active  antenna  may  help  for  a  noisy 
location.  This  is  a  relatively  short  whip 
mounted  on  a  weathertight  housing  that  con- 
tains a  broadband  preamplifier.  Use  coax  to 
connect  it  to  the  receiver  and  power  source 
through  an  isolating  network.  This  type  of 
antenna  is  small  and  easy  to  mount  and  can  be 
moved  around  the  average  home  to  find  the 
best  S/N  location. 

Another  popular  antenna  is  the  loop  type. 
They  come  in  various  designs,  but  they 
all  have  the  classic  "figure  8"  pattern.  Use 
the  nulls  off  the  sides  to  attenuate  a  noise 
source. 

The  transmitting  antenna  should  be  vertical 
and  located  in  as  clear  an  area  as  possible  to 
avoid  RF-absorbing  structures  and  trees.  Use 
a  good  ground  system.  Lay  as  many  radials  as 
possible  on  the  ground  around  the  antenna. 

Try  to  get  an  antenna  configuration  that  fits 
into  an  imaginary  cylinder  15  meters  high  by 
15  meters  in  diameter,  to  take  maximum  ad- 
vantage of  the  legal  size.  The  transmitter 
should  be  within,  or  at  the  periphery,  of  the 
circle.  Despite  the  low  power,  high  RF 
voltage  will  be  on  the  antenna,  so  all  supports 
should  be  extremely  well  insulated. 

Practically  all  Lowfers  today  use  solid- 
state  transmitters.  Most  of  the  popular 


designs  use  high  frequency  crystals  with  ICs 
that  divide  the  frequency  to  come  out  at  the 
desired  frequency.  Most  use  power  FETsr 
such  as  the  IRF  series  or  the  VN  types,  as  a 
final  amplifier.  When  using  ICs,  the  only  coil 
normally  required  is  the  antenna  loading/cou- 
pling coiL  This  coil  should  have  a  high  **(}/ 
Most  Lowfers  use  Litz  wire  for  the  coil. 

Information  Sources 

Palomar  Engineers  (Box  455,  Escondido. 
CA  92025)  market  a  number  of  receiving 
accessories  for  LF,  including  loop  antennas 
and  a  VLF  converter  to  receive  10-500  kHz 
on  a  standard  shortwave  receiver.  An  excel- 
lent source  of  transmitting  and  receiving 
hardware  is  LF  Engineering  ( 1 7  Jeffry  Road, 
East  Haven,  CT  06512)  founded  by  Sal 
DeFrancesco  K1RGO.  LF  Engineering  pub- 
lishes a  sizeable  catalog  of  receive  conven- 
ers, preamplifiers,  antennas,  a  transmitter, 
and  miscellaneous  accessories.  Their  catalog 
also  provides  some  useful  engineering  infor- 
mation on  operating  in  the  1750m  band. 

The  Longwave  Club  of  America  publishes 
The  Lowdown,  essential  reading  for  Low- 
fers. The  monthly  bulletin  shares  readers* 
experiences,  prints  projects,  and  covers  LF 
propagation. 

It  is  available  for  S 12  per  year  from 
LWCA.  45  Wild  flower  Road,  Levittown, 
PA  19057. 

On  the  Air  is  published  by  Brice  Anderson 
and  is  a  useful  source  for  a  list  of  active 
Lowfers  and  their  operating  schedules.  Write 
to  Brice  at  Box  14+  Lancaster,  PA  62855 .  Hal 
Murken  (19  Hobby  Lane,  Oakland,  NJ 
07436)  publishes  The  Lowfer  Letter,  an  ex- 
cellent forum  for  LF  DXers.  The  Western 
Update  lists  beacons  and  includes  construc- 
tion projects  and  other  information  of  interest 
to  Lowfers.  Write  to  Jim  Ericson,  226 
Charles  Street,  Sunnyvale,  CA  94086,  Send 
business-sized  22  cent  SASEs  for  these  publi- 
cations, 

There  are  more  than  100  known  Lowfers— 
plenty  of  room  for  more!  Here's  a  chance  to 
really  have  some  fun  running  QRP  in  an  area 
where  radio  started,  and  it  doesn't  even 
require  a  license!  For  the  circuit  builder, 
antenna  experimenter,  or  just  the  serious 
listener,  the  challenge  of  l*lowfing'  could 
really  add  the  spark  of  inspiration  that's  miss- 
ing from  a  lot  of  hams*  hobby  lives.  Give  it  a 
shot.  See  you  down  the  log! 
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by  Larry  Ledlow,  Jr.  NA5E 


Ludvigson  Tonegen 


A  Service-Oriented  Tone  Generator 
for  the  Commodore  64 


Ludvigson  Electronics 

415  N Duluirt 

Sioux  Fails  SD  57104 

Price  Ctass:  $12.95 


Hams  and  other  electronics  hobbyists 
often  find  themselves  in  need  of  major 
lest  equipment.  Most  electronic  service  and 
test  equipment  carries  a  price  tag  well  above 
what  most  individuals  and  clubs  care  to  shell 
outt  especially  for  part-lime  work.  After  all, 
why  spend  thousands  of  dollars  on  equipment 
needed  only  occasionally?  Equipment  rental 
rs  a  solution,  but  Dave  Ludvigson  has  an  even 
better  one. 

The  Ludvigson  Tonegen  software  for  the 
Commodore  64  goes  a  long  way  towards 
meeting  a  lot  of  maintenance  needs.  When 
coupled  with  an  additional,  easily  built  hard- 
ware interface— not  supplied— a  Commodore 
64  turns  into  a  very  versatile  piece  of  test 
equipment.  Table  1  lists  all  of  the  functions 
Tonegen  software  provides  The  signaling, 
function  generation,  and  lookup  tables  can 
serve  any  number  of  purposes,  but  repeater 
enthusiasts  should  find  this  software  especial- 
ly useful. 

For  field  service.  Ludvigson  also  sells  a  Por- 
ta-Pow'r-Pak  converter  tnat  will  power  a  C64 
from  12VDC. 

No  fancy  graphics  here,  just  straightforward 
menus.  Tonegen  is  a  basic,  disk-based  pro- 
gram that  will  satisfy  a  lot  of  complex  service 
needs.  Besides,  the  price  is  right 

Although  the  hardware  interface  is  not 
difficult  to  build.  I  suspect  many  more 
people  would  rather  purchase  a  complete 
hardware/software  package  for  a  little  more 
money.  I  can  only  recommend  that  as  an  im- 
provement. 


TONEGEN  performs  the  following  functions: 

A.  Monotone  signalling  from  0  to  3950  Hz, 

B-  Triangle,  square,  and  sawtooth  wave  forms. 

C.  Two-lone  sequential  encoding,  with  user-definable  time  duration 

D.  1 2-Key  DTMF  encoding,  using  a  string  of  up  to  forty  digits. 

B,  Digital  dialing,  using  400,  1000.  or  2805  Hz, 

F.  Sweep  generator  operation. 

G.  Color  bars  and  other  video  outputs. 

HL  Motorola  capcode  to  two-tone  sequential  frequency  conversion. 
L  CTSS  code  to  frequency  took-up  table, 
J.  Effective  radiated  power  calculations, 
K>  Self-contained  user's  manual. 


The  TONEGEN 

Hardware  Interlace 

The  circuit  on  right  is  all  thai  *s 
necessary  to  utilize  TONEGEN 
to  its  full  capacity.  Construction 
methods  are  not  critical— use 
the  PC  board  layout  (Fig  1 .}  or 
perfboard.  Note  that  the  majority 
of  this  circuit  is  used  to  pulse  the 
digital  dialing  relay  via  the  user 
port,  tf  you  don't  plan  on  using 
digital  dialing,  or  if  you  just  want 
to  play  with  TONEGEN  in  a  hur- 
ry, simply  wire  up  the  bottom 
half  of  the  schematic.  This  will 
provide  all  of  the  tone  functions. 


PI H  •?♦ 


*»«:■* 


user  > 

t*0  POHT  > 


I 


PlATt"  * 


PIN  #1    *■ 


fh 


I 


IN4Q01 


IQQK 


f 


Pm  #1 


AUDIO 

VIDEO 

PQHT 


lOO  K 
LINEAR 


PIN  #2  *■ 


|QCO-4700mF 


■Jh 


RELAY 
CONTACTS 


RELftT 

5Vr1E  PIN  DIP 


£AF*cmvt 


DIRECT 


OUTPUTS 


Fig.  1.  PC  board  layout  for  the  audio/ 
video  port  interface. 


Fig.  2.  Schematic  for  the  audio/video  port  inter- 
face, Ludvigson  does  not  supply  this  tnterface. 
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I, 


For 


v 


the  best  buys   in  town  call: 
212*925*7000 

Los  Precios  Mas  Bajos  en 
Nueva  York. , . 


KITTY  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK. 

Saturday  &  Sunday  10  to  5  P,NL 

Monday-Friday  9  to  6:30  PM  Thurs*  to  8  PM 
Come  to  Barry's  for  the  best  buys  in  town. 


See  You  Feb.  9th.  LIMARC.  NY  (Speech) 

Antennas 

KENWOOD 


ONV  Safety 
belts-in  stock 


ICOM 


JC-R7JA    "51 A   ?45_28MM  3BA  4£A.Micrc, 
R  7000    IC  '61.  IC375A  H_   32Q0A 

*    *35  fC  900 


y 


*  5 

rUiTUi 

MOOutt  M 


FT-767GXt  FT-757GXII, 
FRG-8800,  FT-736,  FRG-9600, 
FT-211/711RH,  FT-2700RH 


FS4405  Af  R  5000  R  2000  TS  940  5<4T 
TM  221 A  42 1 A  TM-2570A  504  30A  TR-751A 
Hertooc!  S*rv<«  Fopjir  TH  21  31  41  ST 
T5  TM351"  rHM^ 

TW-4100A    -■■  -     TS140S  T5-6B0S 

Bud  wig  ANT  Products 
NEL-TECH  OTK-tM  Digital  Vofcc  Keyer 
FLUKE  77  Multimeter 

Mfiihi  Mentors — 
■  iTrui  Radio  Course   599 

VoCom/MirageyAlinco 

Tokyo  Hy-Power/TE  SYSTEMS 

Amplifiers  St 

SmKHT  Gain 
Antennas  IN  STOCK 


YAESU  I  ICOM 
FT-23/73^33/727R|  IC2AT/12AT 
FT  7  l709RrH  I    IC02AT 

FT-1903/V123I  IC03'0-AT  *«»"  FTcmxmiio 
FTH#XK*7005J  I  IC  A2AJ 16      gSJ*?*  (l 


Lund  Mobil*  HI 
Midland/Standard 

Wilton    Maxon 


SMART  PATCH 

impl^i  AuTnfj^TC^  510  i^A  Will  Patcti  FM 
Transceiver  Tn  youj  teieption*?  G^eat  Fo* 
ri  epno*if  Can*  F*om  Mobile  To  Base  Simple 
1     u>*„  510SA/5TQSAJJ 


»•    r.- 


13 


W/M  TE  PA  TCH  tV.  Duplex  SQQQ 
it, 


AMERITRON  AMPLIFIER  AUTHORIZED  DEALER 


& 


\       ^     Soldering 
E*S;    Station, 

48  Watts,      $68 

MICROLOG-ART  1.  Air  DM, 
SWL.  Morse  Coach 

KANTRONICS 

UTU.  KAM.  UTU-XT. 
KPC24O0.  KPCIV 

EIMAC 


Computer  Interfaces 
Stocked:  MFJ-1270B, 
MFJ-1272,  MFM224, 
AEA  PK  87.  PM-1, 
PK^232  W/FAX 


Yaesu  FTR-2410.  Wilson 
ICOM  IC-RP  3010  (440  MHz) 
ICOM  1C*RP  1210  (1.2  GHz) 
ICOM  IC-RP  2210  (220  MHz) 


NYE  MBV-A  3  Kilowatt  Tuner 
SANTEC 
ST222JUP 

ST-20T 

ST.442iUP 
HT-7 


AEA  144  MHz 
AEA  220  MHz 
AEA  440  MHz 

ANTENNAS 


3-500Z 
572B.  6JS6C 
12BY7A  & 
6146B 


BIRD 

Wattmeters  & 
Elements    l<0$ 
In  Stock 


J%>  ¥ 


Complete  Butternut  Antenna 
Inventory  In  Stock! 


DIGITAL  FREQUENCY  COUNTERS 

Tnonyx.  Mode*  TFM000.  0-6O0  MHz 
AMP  SUPPLY  STOCKED 

Long- range  Wireless 
Telephone  for  e*cori  in  slack 


BENCHER  PADDLES, 

BALUNS.  LOW  PASS  FILTERS 

IN  STOCK 


MIRAGE  AMPLIFIERS 

ASTRON  POWER  SUPPLIES 

Saxlon  Wire  &  Cable,  Int'l  Wire 


Ten-Tec 
Tuner 229B 


:f  ooo 


HEIL 
EQUIPMENT 
IN  STOCK 


SANGEAN  Portable  Shortwave  Radios 

Tfi  E*  Towers 


MvGam  To*ers 
&  Antennas   ana 

Raters  will  be 
shipped  direct  to 
you  FREE  of 
u         xcm  tc*~  shipping  cost 

New  TEN-TEC 

Corsair  II. paragon.  Century  22.  Argosy  II 


MAIL  ALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP..  512  BROADWAY.  NEW  YORK  CITY,  NY  10012  (FOUR  BLOCKS  NORTH  OF  CANAL  ST.) 


New  York  City's 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAIR  LAS  ON  PREMISES 


vAquI  S©  Habla  Espanol" 

BARRY  INTERNATIONAL  TELEX  12-7670 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 

FOR  TOP  PRfCES 

Monday- Friday  9  A  M  la  ©  30  P  M        Thursday  to  &  P  M 
Saturday  &  Sunday  10  AM.  W  5  P  M   jFree  Parking* 

AUTHORIZED  0ISTS   MCKAY  DYMEK  FOR 
SHORTWAVE  ANTENNAS  &  RECEIVERS 

IRTrTEX^Spring:  St  Station  ' 
Subways:    BMT 'Prince  St  Station " 

IND'F"  Train  Bwy  Station" 

Bus:  Broadway  #6  to  Spring  St. 
Paih— 5th  Sl.ffilh  Ave,  Station. 


Commercral  Equipment 
Slocked:  tCOMp  MAXON, 
Midland,  Standard. 
Wilson,  Yaesu.  Wg  serve 
municipalities,  business- 
es. Civil  Defense,  etc, 
Portables,  mobiles,  bases, 
repeaters   .  . 


We  Slock:  AEA,  ARRL,  Alpha,  Ameco,  Antenna  Specialists,  Asiatic,  Astron, 
B  &  K,  B  &  W,  Bencher,  Bird,  Butternut.  CDE,  CES,  Communications  Spec,, 
Connectors,  Cushcraft,  Daiwa,  Dentron.  Oigimax,  Drake,  Eimac,  Encomm, 
He  1 1  Sound,  Henry.  Hustler  (Newtronics).  Hy-Gain,  Icom-  KLM,  KantronicsP 
Larsen,  MFJ,  J.W.  Miller,  Mirage,  Newtronics,  Nye  Viking,  Palomar,  RF  Prod- 
uefs,  Radio  Amateur  Callbook,  Saxton  Shure,  Telex,  Tempo,  Ten-Tec,  Tokyo 
Hi  Power,  Trionyx  TUBES,  W2AU,  Waber,  Wilson,  Yaesu  Ham  and  Commer- 
cial Radios,  Vocom,  Vibroplex,  Curtis,  Tri-Ex,  Wacom  Duplexers,  Repeaters, 
Phefps  Dodge.  Fanon  Intercoms,  Scanners.  Crystals,  Radio  Publications. 


Worried:  Full  tiriw  T«ctmtctans 


WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 

HAM  0EA1ER  INQUIRES  INVITED    PHONE  IN  YOUR  ORDER  &  BE  REIMBURSED 

COMMERCIAL  RADIOS  »toek»d  A  aarvlcad  on  pr«mli«. 

ALI 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call  sales 

Export  Orders  Shipped  Immediately.  TELEX  1  2-7070  FINAL 


CIRCLE  4  1  ON  REAPER  SERVICE  C*BQ 


j  PART  I  OF  A  FOUR  PART  SERIES 

•WW  Da  William  C  Hess,  W6CK 


Number  1 3  on  your  Feedback  card 


£1  top  him! "  was  the  command  i  received 
&  from  Western  Union's  wire  chief  at 
Fargo.  North  Dakota,  on  an  August  evening 
in  1945. 1  had  copied  telegrams  for  more  than 
l wo  hours  from  the  Greai  Northern  Railway's 
station  agent  at  Michigan  City,  North  Dako- 
ta, These  messages  were*  of  course,  sent  via 
I  and  line  telegraph  in  American  Morse  code 

I  immediately  opened  the  switch  on  my 
Ultimate  brand  bug.  This  caused  the 
telegraph  circuit  to  open  to  "*MC'f  (the 
telegraph  call  sign  for  Michigan  City).  The 
\\C  operator  could  not  send  any  more  until  I 
recfased  the  switch  on  my  bug. 

The  Wire  Chief  asked  me,  "How  did  you 
get  into  a  mess  like  this?",  *%Just  lucky,  I 
guess,"  was  my  reply, 

'Great  balls  of  fire/'  exclaimed  the  WC, 

'Ask  him  how  damn  many  more  messages  he 
has/  When  the  reply  came  back+  4*A  stack 
si\  niches  high,"  the  WC  said  to  me,  "Tell 
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him  to  stand  by:  I'm  going  to  cut  him  through 
to  Minneapolis." 

In  those  days,  telegraph  operators  through- 
out the  whole  state  of  North  Dakota  could 
light  the  red  pilot  lights  of  all  eighteen 
telegraph  circuits  tied  into  the  Fargo  office  of 
Western  Union.  During  evening  hours,  by 
sending  the  right  combination  of  long  dashes, 
telegraph  operators  could  cause  selective  re- 
lays to  turn  on  the  red  lights  tied  into  the 
Fargo  office.  Three  Fargo  telegraphers  took 
turns  answering  these  lights  by  plugging  into 
the  proper  jack.  Usually,  each  calling  Station 
sent  only  one  or  two  telegrams. 

When  an  operator  had  finished  copying 
from  a  station*  he  could  return  to  the  north 
end  of  the  long  Western  Union  traffic  room. 
We  three  operators  spent  our  time  there  when 
we  were  not  busy  copying  North  Dakota's 
messages— telling  stories  and  lying  to  each 
other  about  how  many  months  il  had  been 


since  we  had  broken  *  To  break,  in  American 
Morse  telegraphy,  means  breaking  the  circuit 
by  opening  the  key  switch  to  ask  the  sending 
operator  to  repeat  a  word.  It  is  a  matter  of 
great  personal  pride  for  any  telegraph  opera- 
tor to  be  able  to  copy  for  a  long  time  without 
breaking,  whether  one  is  a  landlinc  or  a 
radiotelegraph  operator. 

Commercial  telegraph  operators  often  used 
the  code  eight  hours  a  day*  seven  days  a 
week.  With  the  passage  of  years,  code  be- 
came as  natural  as  the  English  language  so 
that,  indeed,  weeks  or  months  could  pa 
without  the  necessity  of  a  break. 

In  my  case,  I  received  thirteen  hours  a  day 
of  code  practice.  I  worked  an  eight -hour  shift 
during  the  daytime  for  the  Great  Northern 
Railway,  Each  evening  1  reported  at  7  PM 
to  the  Fargo  Western  Union  office  for  an 
additional  five-hour  shift.  The  telegraphy 
trade  refers  lo  such  moonlighting  as  scoop* 


ing.  In  short,  neither  I  nor  my  co- workers  at 
the  Western  Union  office  in  Fargo  c\  er  need- 
ed to  break. 

Unless,  of  course,  we  were  copying  from 
the  World  Champion  of  Rouen  Morse,  a  rail- 
road agent  in  eastern  North  Dakota  nick- 
named Frenchy.  In  one  master  stroke  of 
genius  he  simplified  the  American  Morse 
code.  Frenchy  considered  two  dots  to  be  a 
very  nice  code  character— so  he  used  two  dots 
to  represent  all  of  the  following  letters:  A,  C\ 
I.  O,  S,  U  and  sometimes  W.  This  made 
perfect  sense  to  Frenchy  but  not  much  to 
those  operators  who  had  to  copy  his  unique 
style  of  telegraphy.  I  once  heard  the  late  John 
Atkinson,  wire  chief  for  the  Great  Northern 
Railway  at  Minot,  North  Dakota*  use  the 
railroad  telephone  to  call  Frenchy  after  a 
frustrating  twenty  minutes  of  deciphering  his 
code.  "Damn  you,  Frenchy,  you  have  sent 
me  your  message  five  times  now  and  even 


Photo  B*  Annual  meeting  of  the  Southern  California  chapter  of  (he  Morse  Telegraph  dub,  lite 
author  is  seated.  Samuel  F,B,  Morse  sumds  behind  the  author  on  his  right. 


time  you  send  it  you  send  it  differently.  Now 
give  it  to  me  here  on  the  phone  and  stay  off  the 
telegraph  wires." 

The  nickname  Frenchy  for  poor  prac- 
tioners  of  telegraphy  took  hold.  In  the 
extreme  western  section  of  North  Dakota 
another  Frenchy  emerged  who  was  also  a 
railroad  agent.  He  matched  the  eastern 
Frenchy's  ineptitude  with  American  Morse 
telegraphy. 

The  immediate  supervisor  of  the  western 
Frenchy  was  a  train  dispatcher  located  in 
Enderlin,  North  Dakota.  He  was  a  high- 
strung  indi\  idual  who  became  extremely  ex- 
cited and  nervous  when  placed  under  stress. 
For  anyone  in  the  profession  of  dispatching 
trains,  this  is  a  poor  personality  trait.  He  kept 
a  box  of  baking  si>da  right  on  his  desk,  togeth- 
er with  a  glass  of  water  and  a  teaspoon  in 
order  to  combat  the  large  quantities  of  hy- 
drochloric  acid,  which  his  vagus  nerve  con- 
stantly generated .  The  western  end  of  the  Soo 
Line  Railroad,  which  he  supervised,  hud  no 
telephone  lines.  Therefore,  his  only  means  of 
communicating  with  Frenchy  was  over  the 
number  8  iron  telegraph  wire  extending  from 
Enderlin  to  Frenchy  's  depot.  Another  dis- 
patcher in  charge  of  Soo  Line  trains  east  of 
Enderlin  sat  directly  across  a  so-called  dou- 
ble desk  from  the  nervous  one. 

On  one  occasion,  the  western  dispatcher 
desperately  needed  Frenchy  *s  services,  since 
two  trains  were  to  meet  at  his  station,  Unfor- 
tunately, instead  of  being  on  duty  at  the  de- 
pot, Frenchy  was  at  the  local  beer  tavern 
attempting  to  add  the  title  of  local  pool  cham- 
pion to  his  notariety  as  the  co~champion 
world's  worst  telegrapher. 

Meanwhile,  back  at  the  nerve  center  of  the 
railroad  in  Enderlin,  the  systolic  blood  pres- 
sure of  the  western  dispatcher  increased 
alarmingly,  and  his  consumption  of  baking 
soda  reached  an  all-time  high.  The  dispatcher 
seated  across  the  desk  became  concerned.  As 
the  pool  championship  wore  on,  the  nervous 
dispatcher  had  plenty  of  time  to  compose  in 
his  mind  ju si  what  he  would  say  to  dress  down 


Frenchy  in  Morse  code. 

The  AWOL  telegrapher  finally  did  relurn 
to  his  depot,  and  the  dispatcher  telegraphed  a 
[wo-m inure  lecture  to  Frenchy— expected I y 
vitriolic  and  uncomplimentary. 

Frenchy  made  a  perfect  reply— a  question 
mark.  In  American  Morse  code,  the  question 
mark  conveys  the  meaning  of  "I  don't  under- 
stand" what  the  sending  operator  has  just 
trans  mi  tied.  When  Frenchy  sent  the  question 
mark .  the  eastern  dispatcher  said  later  that  he 
was  positive  that  his  nervous  co-worker  near- 
ly  suffered  a  stroke. 

{Part  2  of  Memoirs  of  a  Former  Telegrapher 
will  follow  next  month  J 

Dr.  William  C  HeSS,  W6CK ,  lives  in  Pasade- 
na CA  (PO  Box  19/M).  He  presided  over  the 
North  Dakota  depot  ofWobum,  a  tiny  village 
in  North  Dakota,  from  i 937 through  1942. 


TELEGRAPH  CODES 


MORSE 

UtarJ  »1  Lud  limn  fr  UtHPf  If  ftMf  4 
■  ltd  Cr.Ji 

H       ^B«    *    • 

C    *  ■       * 

P    ■■*  *  ■ 


CONTINENTAL 

UuA  Oil  I  ttitt  Liiwiin  t  n*i^«i  d-LiiOl  i  !■  ■ 


C  ™ 

D  ■ 

C  ■ 

r  • 


+  * 


- 


m  * 
m 


•  •  * 


*  • 


1     •  ' 


a    ^»  ^—  ^» 

H  *  —    - 

3  ■  •  • 

T  ^^ 

,_,  ♦   •   — 

\j  ■  ■  *  ^^» 

V  «^™   — » 

-  ■  *  m  ^™>  ^» 

*  m *  *  « ^^ 

*  m  m  m  m  • 

t  m^  * •  •  • 

fl  *■•    ^V  ^^   *  • 

*  — »      ^»     ^»    ^™ 


*  — 


■    •  «  •    _>   •  *  I 


Ftiii 

, .  ll 


v  ■ 

■  •  ^ 
-   •    » 


•  • 


Fig.  I.  Morse  telegraph  codes:  United  States 
and  continental  versions. 
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A ST RON 

CORPORATION 


9  Autry 

Irvine,  CA  92718 

(714]  458-7277 


INSIDE  VIEW -RS-12A 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HIGH  QUALITY  •  HUGGED  •  RELIABLE 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  current  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
•ICtpt  RS-3A.  RS-4A.  RS  U 

•  MAIIYTAIN  REGULATION  &  LOW  RIPPLE  at  low  line  input 
Voltage 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD 

•  ONE  YEAR  WARRANTY  »  MADE  IN  U.S.A. 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE;  105-125  VAC 

•  OUTPUT  VOLTAGE:  13.6  VDC  t  0.05  volts 
(Internally  Adjustable:  11-15  VDC) 

•  RIPPLE  Less  than  5mv  peak  to  peak  (full  load  & 
km  line) 

•  Alii  tvillilli  with  ZZO  VAC  iipit  villifi 


MODEL  HS-50A 


MODEL  RS  5DM 


MODEL  VS-50M 


RM  SERIES 


ir  x  5Vf 


MOUNT  POWER  SUPPLIES 


MODEL  RM-35M 


MODEL 
RM^12A 

RM-35A 
RM-50A 

Separate  Volt  and  Amp  Meiers 

RM-12M 

RM-35M 

RM-50M 


Ciitiiliit 

Dtlr  |A*ps| 
9 
25 

37 

9 

25 

37 


ICS" 

jAaps] 
12 
35 
50 

12 
35 
50 


Sill  (l*| 
HxWxD 
Stt  x  19  x  8 
5%  X  19  x  12% 

5V4  x  19  x  12% 


5Vi  x  19  x 
x  19  x  12V? 

$\k  x  19  x  12Vj 


Slipptif 
Wt  Ills  | 

16 

36 

50 


16 
36 
SO 


RS-A  SERIES 


MODEL  RS-7A 


MODEL 

RS^3A 

RS-4A 

RS^SA 

RS-7A 

RS-7B 

RS-10A 

RS-12A 

RS^12B 

RS-20A 

RS^35A 

RS-50A 


Ciitiiliit 

0"l?  (Aap*l 

2.5 

3 

4 

5 
5 

7.5 
9 
9 

16 
25 
37 


3 
4 
5 

7 
7 

10 
12 
12 
20 
35 
50 


Sizi  (1l| 
H  x*  x  0 

3  x  4Ji  x  Sfc 
3$i  x  6^  x  9 

3%  x  6V*  x  Vk 
Vk  x  6%  x  9 

4  x  7Vfe  x  10^ 
4  X  Vk  X  Wk 

4%  x  e  x  9 

4  X  7%  X  T0*i 

5  x  9  x  10% 

5x  11  xll 

6x  13**  x  11 


RS-M  SERIES 


MODEL  RS-35M 


MODEL 

Switchable  voil  and  Amp  meter 

RS-12M 

Separate  volt  and  Amp  meters 

RS-20M 

RS-35M 

RS-50M 


CnliiiBis 
Oitf  f Amps ^ 


16 
25 
37 


fCS" 
fA«ps] 

12 

20 
35 
50 


Sizi  |IN) 
H  x  W  x  D 

4te  X  &  X  9 

5  X  9  X  IO'/j 
5  X  11  x  11 

6  X  13^  x  11 


Sftippug 
Wt.  (Ill) 

4 

5 

7 

9 

10 

11 

13 

13 

19 

27 

46 

Skip|ii| 

13 

18 
27 
46 


VS-M  AND  VRM-M  SERIES 


Sin  |  IN  | 

H  X  W  X  D 


SkippiBf 
WL  (lbs. ) 


Separate  Volt  and  Amp  Meters  *  Output  Voltage  adjustable  from  2-15  volts  *  Current  limit  adjustable  from  1.5  amps 
to  Full  Load 

Ciitiiliit  ICS' 

M90EL                                       Duly  |Amp*|  [Aapt] 

@13.8VDC  @10VDC  @5VDC  ©13.8V 

VS-12M                              9              5  2  12 

VS-20M                             16               9  4  20 

VS-35M                             25             15  7  35 

VS-50M                             37             22  10  50 


4%  X  fl  X  9 

5  X  9  x  10V2 
5x  11  x  11 

6  X  13^i  x  11 


13 
20 
29 
46 


MODEL  VS-35M 


Variable  rack  mount  power  supplies 
VRM-35M  25  15 

VRM-50M  37  22 


7 

10 


35 
50 


5tt  x  19  x  12% 
5%  x  19  x  12% 


36 
50 


RS-S  SERIES 


Built  m  speaker 

MODEL 

RS-7S 

RS^IOS 

RS-12S 

RS-20S 


Continuois 
Dity  (Ampt) 

5 
7.5 

9 

16 


ICS* 

Amps 
7 
10 
12 
20 


Size  | III | 

HxWxD 
4x7%x10tt 
4  x  7%  x  10V* 

4%  x  8  x  9 
5  x  9  x  10% 


Shipping 

Wt.  |lbs  | 
10 
12 
13 
16 


MODEL  RS-12S 


*\CS — intermittent  Communication  Service  (50%  DutY  CvcJe  5min  on  5  min  off) 


Number  14  on  your  Feedback  card 


New  products 

Compiled  by  Rebecca  Niemela 


Commodore's  128D  Integral  Personal  Computer. 


creased  current  at  lower  voltages. 
In  a  typical  repeater  installation,  a 
Single  ORV-SOLAR  23  will  sup- 
port normal  24-hour  usage  while 
maintaining  a  fuJl  charge  on  the 
battery. 

In  a  home  installation  with  a 
standard  100-Watt  HF  trans- 
ceiver, one  QRV-SOLAR  23  gen- 
erates enough  power  to  support 
15  hours  per  week  of  normal  CW 
or  SSB  operation^or  a  full  24- 
hour  contest  binge  every  two 
weeks.  Additional  QRV  SOLAR 
23  panels  can  be  wired  in  parallel 
to  generate  more  power,  and  dif- 
ferent styles  and  schedules  of  op* 
eration  can  be  supported  by  chos- 
ing  a  battery  with  the  appropriate 
capacity  for  the  intended  use.  An 
extensive  technical  manual  ex- 
plains optional  mounting  meth- 
ods, battery  selection,  panel  con- 
nection and  orientation  and  angle 


COMMODORE 

There's  something  new  at  Corn- 
modore— the  Commodore  12SD 
Integral  Personal  Computer. 
Built-in  1571  -compatible  Fast 
Disk  Drive  with  120K  RAM  for  ad- 
vanced applications,  saves  time 
and  increases  productivity.  It  has 
a  92-key.  detachable  keyboard 
with  flexible  cord  for  easy  input. 
The  user  can  select  40/80  column 
full-color  output  or  512K  for  rapid 
data  access  with  RAM  expansion 
module. 

The  Commodore  128D  runs  off- 
the-shelf  CP/Mft  software  such 
as  WordStar,*  dBase  II,®  and  The 
Perfect  Series*.  It  is  also  com- 
patible with  the  Commodore  64 
software  and  peripherals.  The 
128D  has  a  suggested  list  price 
of  $600. 

And  if  you  would  like  more  infor- 
mation about  the  Commodore 
128D  either  contact  your  focal 
Commodore  Dealer  or  write  to 
Commodore  Business  Machines, 
1200  Wtfson  Dr.,  Westchester  PA 
19380  (215/431-9100).  Or  circle 
Reader  Service  Card  0202. 

ANTENNAS  WEST 

Antennas  West  announces  the 
introduction  of  its  QRV-SOLAR 
23  Solar  Power  Supply  designed 
specifically  to  provide  mains-inde- 
pendent power  for  remote  re- 
peaters, portable  or  RV-based 
stations,  and  home  amateur  radio 
installations.  The  heart  of  the  sys- 
tem is  an  easily-installed  unbreak- 
able and  bul let- tested  solar  panel 
with  unique  linear  current  boost- 
ing circuitry.  The  QRV^SOLAR  23, 
rated  at  23  Watts,  delivers  1,65 
Amperes  at  14  Volts  and  in- 


VECTOR  RADIO 

Yachtsmen  who  are  hams,  long-distance  sailors,  cruisers, 
ocean  racers,  commercial  fishermen,  and  boatmen  who  want 
guaranteed  survrval  communications  in  the  event  of  emergen- 
cies have  been  waiting  decades  for  the  appearance  of  something 
like  the  new  Vector  Radio  VR-50  Transceiver. 

The  VR-50  is  powered  by  a  rechargeable  battery  which  is 
maintained  at  full  charge  by  a  photovoltaic  solar  panel  on  top  ol 
its  waterproof  floating  case.  The  high-visibility  impact-proof  case 
is  made  of  tough  plastic  with  scuba-type  "CT  rings.  It  takes  up  a 
mere  T/a  cubic  foot  and  measures  only  1 4"  x  1 1 *  x  6*  with  a  weight 
of  only  16  pounds.  The  8~foot  telescoping  whip  antenna  stores 
inside  the  case  when  not  in  use.  An  internal  antenna-tuner  which 
matches  the  antenna  is  built  into  the  set.  The  VR-50  may  be  used 
with  a  wide  range  of  auxiliary  antennas. 

The  remarkabte  new  "around-the-worfcT  radio  puts  out  50 
Watts  PEP  (peak  envelope  power)  on  voice  and  25  Watts  on  CW 
(code),  The  set  is  crystal  controlled  for  Mon  the  money''  tuning  of 
a  total  of  24  channels  in  the  1 .8  to  1 7  Megahert2  short,  medium, 
and  long  distance  bands. 

The  VR-50  sells  for  $1f300  and  is  manufactured  by  Vector 
Radio  Company.  3207Roymar  Rd,t  Oceanside  CA  92054;  (619/ 
722-40991  Or  circle  Reader  Service  Card  #203. 
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Antennas  West  announces  the  QRV* 
Solar  23  Solar  Power  Supply. 

adjustment  for  maximum  power 
efficiency. 

The  QRV-SOLAR  23  is  avail- 
able for  immediate  delivery  from 
Antennas  West  at  $200  postpaid. 
An  optional  kit  for  mounting  on 
vertical  masts  is  available  at  S30 

For  more  information  contact 
Antennas  West.  1971  N.  Oak 
Lane  1300  E,  Provo  UT  84604- 
2138  (801/374-1084).  Or  circle 
Reader  Service  Card02Q4. 

KASARA  MICROSYSTEMS 

Newly  released  from  Kasara  Mi- 
crosystems is  the  Commodore 
Diagnostician.  It  allows  the  aver* 
age  Commodore  computer  user 
to  diagnose  and  fix  their  machine 
when  it's  broken  95%  of  the  time. 
The  Diagnostician  is  inexpensive 
and  would  certainly  be  of  value  to 
the  ham  operator.  It  sells  for  $7 
plus  $1  shipping  and  handling. 
(Other  Diagnosticians  to  be  re- 
leased soon:  IBM  Diagnostician P 1 
and  2.) 

For  further  information  contact 
Kasara  Microsystems,  33  Murray 
Hit!  Drive.  Spring  Valley  NY  10977 
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Commodore  Diagnostic  Chart  from 
Kasara 
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(914/356-3131)  or  circle  Reader 
Service  Card  #208. 

ANTENNA  SPECIALISTS 

A  new  4-page  bulletin,  #RFA- 
4001,  describing  the  company's 
newly-designed  line  of  RF  power 
amplifiers  is  available  from  the 
Antenna  Specialists  Co,  Com- 
plete performance  specifications 
and  typical  output-vs.-input  power 
graphs  on  each  of  ten  models  are 
presented.  The  line  comprises 
three  VHF  models  covering  144- 
174  MHz;  four  models  covering 
432-512  MHz  UHF  band:  and 
three  additional  export  models  op- 
erating in  the  midband  frequency 
range.  State-of-the-art  micro-strip 
matching  and  filtering,  relay 
T/R  switch  for  minimal  insertion 
loss,  and  full  protection  agamst 
DC  polarity  reversal  and  high 
VSWR  are  characteristic  of  the 
complete  line.  To  receive  a  copy 
of  the  FREE  bulletin,  contact:  The 
Antenna  Specialists  Company, 
30500  Bruce  Industrial  Parkway, 
Cleveland  OH  44139-3996.  Or  cir- 
cle Reader  Service  Card  #21 0, 

MINK  IMPORT-EXPORT 

The  German-made  ERSA  MS 
6000  electronic  soldering  sta- 
tion, long  popular  in  Europe,  is 
now  available  in  the  United 
States.  The  ample  power  supply 
(60VA)  and  the  TE  40  iron  with  a 
novel  positron  temperature  coeffi- 
cient (PTC)  heating  element  per- 
mit a  large  field  of  applications. 
They  range  from  the  most  delicate 
operations  to  operations  for  whfch 
uncontrolled  irons  of  up  to  100  W 
have  been  used.  The  high-energy 
reserve  of  the  PTC  heating  ele- 
ment and  the  transformer  provide 
a  virtually  constant  soldering  tern- 
perture  even  in  rapid  soldering  se- 
quences. The  unit  features  a  60* 
second  heat-up  time. 

The  safety-insulated  electronic 
control  unit  includes  a  11 0/24 V 


Antenna  Specialist  RF  Amplifiers 

transformer  and  is  continuously 
variable  for  tip  temperatures  be- 
tween 300  and  840  degrees 
Fahrenheit.  The  heater-wind ings 
of  the  soldering  iron  also  serve  as 
a  temperature  setting.  By  means 
of  zero  voltage  circuits  and  a 
Triac,  the  heating  element  is  sup- 
plied with  energy  and  the  operat- 
ing state  is  indicated  by  a  red  light- 
emitting  diode.  The  soldering  tip 
is  connected  with  the  level  poten- 
tial terminal  through  a  high  Ohm 
resistor.  The  price  class  for  the 
ERSA  3000  is  $120.  Five  tips  are 
available  for  $4. 

For  additional  information  con* 
tact  Robert  W.  Mink  Import-Export 
Inc.,  PO  Box  6437,  Fair  Haven  NJ 
07704  (201/758-8838)  or  circle 
Reader  Service  Card  #214. 

DAVLETECH 

The  Model  AT  EK  IC  test  clip  is 

designed  to  facilitate  temporary 
connections  to  the  dual-in  line 
packaged  components  in  con- 
junction with  a  number  of  test 
instruments  for  power  on/hands 
off  circuit  testing.  There  are  many 
types  of  test  clips  available:  a 
16  pint  20  pin,  24  pin  and  40  pin. 
Standard  DIP  spacing,  gold 
plated  contacts,  low  contact  re- 
sistance, less  than  1  mifi-Ohm 
atl  KHz 


Mink  Soldering  Station,  ERSA  MS  6000, 


For  more  information  contact 
Davie  Tech  Inc.  2-05  Santa 
Place,  Fair  Lawn  NJ  07410  (201/ 
796-1720)  or  circle  Reader  Serv- 
ice #215. 

ELECTRON  PROCESSING 

Electron  Processing  an* 
no u need  the  addition  of  two  new 
models  in  their  product  line  of  Sig- 
nal Intensifier  *  RF  amplifiers. 

New  series  RFC  Signal  Intensi- 
fiers  are  12  volt  dc  powered  ver- 
sions of  their  popular  RFA  series. 
These  low-cost  yet  high  perfor- 
mance receiver  preamplifiers  are 
ruggedly  made  for  lasting  perform 
mance  in  the  grueling  environ- 
ment of  today's  automobiles. 

Available  tn  two  versions,  the 
RFC-30  covers  500  KHz  to  150 
MHz  and  the  RFC-16  covering 
50  MHz  to  tOOO  MHz.  Both  am- 
plifiers provide  13  dB  gain  and 
are  supplied  with  convenient 
Motorola  connectors.  Power  re- 
quired is  approximately  25  mA 
at  10  to  18  volts  dc,  negative 
ground.  Pricing  starts  at  $30  Am* 


ateur  Net  with  quantity  discounts 
available. 

For  more  details  and  ordering 
information,  contact  the  Sales  De- 
partment, Electron  Processing, 
Inc.,  P.O.  Box  708.  Med  ford  NY 
11763  (516/764-9798).  Or  circle 
Reader  Service  Card  #205* 

ADVANCED 
RADIO  DEVICES 

Two  years  in  development  the 
230A  represents  a  new  dimension 
In  linear  amplifier  technology 
and  operating  convenience.  The 
230A  provides  maximum  legal 
power  on  all  amateur  bands  with 
no  time  limit,  The  drive  frequency 
is  continuously  monitored  by  the 
processor  and  adjustments  made 
to  ensure  maximum  amplifier  out- 
put at  all  times. 

Introductory  price  for  the  230A 
is  $3,650  (Made  in  the  USA). 

For  more  information  contact 
Advance  Radio  Devices.  103  Car* 
penter  Drive,  Sterling  VA  22170 
(703/478-3100)  or  circle  Reader 
Service  Card  #21 1 . 


Davie  Tech '$A-TEK  iC  Test  Clip. 
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Electron  Processing^  RFC  Signal  Intensifier. 
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The  Satellite  Locator,  a  WIS 
product, 

THE  SATELLITE  LOCATOR 

The  Satellite  Locator  is  a  slide 
rule  that  gives  azimuth/eleva- 
tion angles  to  geosynchronous 
satellites  from  almost  anywhere 
on  earth.  On  the  slide  rule  there 
are  visual  representations  of  the 
full  satellite  arc—horizon-to-ho- 
rizon,  around  the  world,  even 
frorn  the  southern  hemisphere — 
with  local  azimuth  and  elevation 
angles.  It  also  gwes  the  U.S.  sat* 
ellite  longitude  positions,  a  mag- 
netic declination  map  of  the  U.S., 
a  true-to-magnetic  azimuth  con- 
version slide  rule  and  handy  az-el 
formulas. 

This  device  allows  the  quick  de- 
termination of  az*el  angles  from 
anywhere  on  earth  that  the  satel- 
lite arc  is  visible.  A  magnetic  decli- 
nation map  and  a  true/magnetic 
slide  rule  on  the  back  allows  the 
true  azimuth  to  be  converted  to 
local  magnetic  azimuth.  The  az-el 
formulas  are  also  printed  on  the 
back  to  allow  more  precise  angle 
computation  with  a  portable  cal- 
culator. 

The  price  for  the  Satellite  Loca- 
tor is  $10.  Shipping  is  included 
and  quantity  rates  are  available 

For  more  information,  please 
contact  WTS  Products,  4308 
South  Peoria  Suite  681 ,  Tulsa  OK 
74105,  or  circle  Reader  Service 
Card  #206, 

SUPERTEMP  XY7 

The  SUPERTEMP  XY7  solder- 
ing stations  offer  controlled  tem- 
perature hand  soldering^  Fixed 
temperatures  are  selectable  by 
rotating  the  switch.  A  unique  etec* 
tronic  control  circuit  maintains  tip 
temperature  to  within  ±  3C  (6*F)- 
This  is  accomplished  by  embed- 
ding the  thermocouple  sensing 
unit  in  the  bevel  of  the  heating 
element  barrel  so  that  the  tip  actu- 
ally seats  against  it.  This  method 
allows  the  closest  possible  moni- 
toring of  tip  working  surface  tem- 
perature. 

The  specialty  insulated 
NIGHRGME  wire  heating  element 
is  compressed  between  two  lay- 


Supertemp  XY7  from  Davie. 


ers  of  stainless  steel  for  rugged- 
ness  and  is  located  at  the  end  of 
the  barret  to  insure  instant  heat  up 
and  recovery.  The  revolutionary 
electronic  Zero  Voltage"  switch- 
ing protects  voltage  and  current- 
sensitive  devices  such  as  CMOS 
against  transient  voltage  spikes 
caused  in  stations.  The  soldering 
tip  is  grounded  through  the  power 
unit  to  insure  the  tip  leakage  is 
less  than  0.4  millivolt  or  0.03  mi- 
croampere. 

Additional  information  is  avail- 
able from  Oavle  Tech  Inc.,  2-05 
Banta  Place,  Fair  Lawn  NJ  07410 
(201/796-1720)  or  circle  Reader 
Service  Card  £21 3, 

NEW  VECTOR  SMT 
TRAINING  KIT 

Jensen  Tools  has  designed  a  kit 
to  give  electronic  engineers  and 
technicians  a  working  knowledge 
of  materials  and  methods  to  use 
with  Surface  Mount  {SMT)  semi- 
conductor assembly  technology. 

The  kit  contains  SMT  devices, 
prototyping  boards,  component 
attachment  and  interconnection 


M# 


materials  and  a  comprehensive 
50-page  instruction  manual.  In- 
cluded are  270  capacitors,  300  re- 
sistors, 10  diodes,  10  transistors, 
5  different  ready-to-use  double- 
sided  circuit  boards  witri  layouts 
planning  sheets,  a  single-sided 
board  with  six  PLCC  patterns, 
two-part  conductive  adhesive  that 
cures  at  room  temperature,  solder 
paste  with  dispenser  needles,  sol- 
der wire,  solder  removal  braid,  1 
plastic  and  1  stainless  steel 
tweezers,  and  pins  for  piggyback 
mounting  of  finished  PC  boards 
on  larger  circuit  boards. 

The  illustrated  "Guide  to  SMT" 
manual  contains  detailed  instruc- 
tions on  attaching  and  removing 
SMT  devices. 

For  more  information  write  or 
cat!  Jensen  Tools,  7815  S.  46th 
Street.  Phoenix  AZ  85044  (602/ 
968-6231)  or  circle  Reader  Ser- 
vice Card  #208. 

WIDEBAND  ENG 
BANDPASS  FILTER 

Microwave  Filter  Company, 
Inc.,  has  come  out  with  a  new 
wideband  ENG  bandpass  filter. 


Model  5348  bandpass  filter  has  a 
flat  passband  of  26  MHz  in  the 
remote  pick-up  ENG  band  (1990- 
2110  MHz).  It  has  high  selectivity 
to  isolate  several  contiguous 
channels. 

The  5348  has  an  insertion  loss 
less  than  1 .5  dB  with  a  3  dB  roll- 
up  bandwidth  greater  than  26 
MHz.  The  center  frequency  is  a 
customer  option.  Selectivity  is  30 
dB  minimum  at  ±  23  MHz.  Im- 
pedance is  50  Ohms  and  connec- 
tors are  type  N.  The  base  plate  is 
15x9  inches  and  has  mounting 
provisions. 

Price  is  $445  and  delivery  is  30 
days. 

For  more  information  contact 
Microwave  Filter  Company,  Inc.. 
6743  Kinne  Street,  East  Syracuse 
NY  1 3057  (800/448- 1 666)  or  circle 
Reader  Service  Card  #209. 

POWER  FAIL  INTERRUPT 

Electronic  Specialists  has  ex- 
panded their  equipment  protec- 
tion line  to  include  filter/suppres- 
sors and  20/30  Amp  protective 
devices. 

The  power  fail  interrupt  can  now 
be  ordered  as  an  adjunct  to  ail 
Electronic  Specialists'  power  con- 
ditioning equipment.  Option  price 
is  $95  installed. 

For  more  information  write  to 
Electronic  Specialists,  Inc.,  171 
South  Main  Street,  Natick  MA 
01760  (800/225-4876)  or  circle 
Reader  Service  Card  0203* 


Power/fail/interrupt  by  Electronic 
Specialists. 


Vector  SMT  Training  Kit  by 
Jensen  Toot. 


Wideband  ENG  Bandpass  Fitter  from  Microwave. 
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LC-76!  HF  xcvf/SW  rcvr/ps/AT  ...... 

HM-36  $canmng  hand  microphone 
SP-20  Ext  speaker  w/sudio  filter  .. 

FL-101  250  BMst  IF  CW  filter 

FL-S3A  250  Hz  2nd  IF  CW  filler.... 

FL-102  6  hHz  AM  hlter 

EX- 3 10  Voce  synthesizer .. 


Regular  SALE 
2499.00  2149 
47,00 

149.00  139" 
73.50 

115,00  109" 
5900 
59,00 


IC-75IA  9- band  mi/  1-30  MHr  rcwr 
PS-35  Internal  power  supply  .. 

FL-32A  500  Hz  CW  filter  (1st  IF). 
FL63A  250  Hz  CW  filter  (1st  IF). 
FL-52A  500  Hz  CW  filter  (2nd  If  J 
FL-53A  250  Hz  CW  filter  (2nd  If} 

I    L*JJ       nff)        lilCI  •  m   ■  ■  .  •  «  »  m  #  *  *  *  m  *  4 

FL-70  2,8  NH;  wide  SSB  to  ... 
RC-10  External  frequency  controller 


1699.00  1449 
219.00  199** 

69  00 

59  00 

115  00  109" 
115  00  109" 

49.00 

59  00 

4900 


IC-735  HF  iransceiver/SW  rcvr/mic 

PS-55  External  power  supply 

AT- 150  Automatic  antenna  tuner  1  +  , 

FL-32A  500  Hz  CW  filter 

EX- 243  Electronic  Neyer  unit 

UT-30  Tone  encoder , 

Other  Accessories 

IC-2KL  16015m  solid  state  amp  w/ps 

PS-15  20A  external  power  supply 

PS-30  Systems  p/s  w/cord,  6-pin  plug 
MB  Mobile  mount,  735/751A/7G1A.. 

SP-3  External  speaker 

SP-7  Small  external  speaker 

CR-64  Higti  stab.  ret.  xtak  for  751A 

PP-1  Speaker/patch 

SM-6  Desk  microphone 

Stt-8  Desk  mic  -  im  cables,  Scan 

SM40  Compressor/graph  EQ,  8  pin  mic 
AT- 100  I  OOWfrband  auto,  antenna  tuner 
AT-500  500W9-band  auto,  antenna  tuner 
AH-2  8  band  tuner  w/mount  &  whip 
AH-2A  Antenna  tuner  system,  only .... 
GC-5  World  clock...... 
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999  00 

219  no 

445,00 

69.00 

64.50 

18.50 

Regular 

1999.00 

175.00 

319.00 

25.99 

65.00 

49,00 

79,00 

179.00 

47.95 

89.00 

149,00 

445.00 

58900 

659.00 

519.00 

9195 


869" 
199" 
389" 


SALE 
1699 
159" 
289" 


t64" 


139** 

389" 
519" 
589" 
449" 
89" 


VHF/UHf  base  multi-modes         Regular  SALE 
IC-275A  25W  2m  FM/SSB/CW  w/ps  1235  00  1079 

IC275H  I0OW  2m  FM/SSB/CW 1389.00  1229 

IC-375A  25W220FM/SSB/CW., 139100  1249 

IC-475A  25W  440  FM/SSB/CW  w/ps  139900  1249 


ICOM 


IC-475H  75W440  FM/SSB/CW 1599.00  1429 

IC-575A  25W  6/ 10m  xcvr  w/ps        1399  00  1249 


T^^b      ■                     — 

1    — ■■                           ,_             * 
=»'    «    «s       ^B^B^^^B^BP                                                                        «.    am 
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IC-471A'  25W 430450.-,.  CLOSEOUT  979  00  749" 

PS-25  Internal  power  supply 125.00  U4» 

AG-1*  Mast  mounted  preamplifier . . .     99  50 

IC-47 1 H  ■  75W  430^450  . . .  CLOSEOUT 1 399  00  989" 

PS-35  Internal  power  supply 2190O199" 

AG-35*  Mast  mounted  preamplifier     99  75 


]    *Preamp  S9*5  with  471A  or  471H  Purchase 

/\ccesiorj'es  common  to  271 A/H  and  471  A/ H 

SM-6  Desk  microphone 47.95 

EX  310  Voice  synttiesiier 59.00 

IS- 3 2  Com m Spec  encode/decoder.         59  95 

UT-15  Encoder /decoder  interlace ...     33  95 

UT-15S  UT-15S  w/TS-32  installed,,,.,     96.00 

VHP  LHF  mobile  mufti-modes  Regular 
IC-290H  25W2mSSB/FM  CLOSEOUT  639  00 
IC-490A  10W 430440 CLOSEOUT  69900 


VHF/UHF/r2  GHz  FM 
IC-27A  Compact  25W  2m  FM  w/TTP  mic 
IC-27H  Compact  45W  2m  FM  w/TTP  mic 
IC-37A  Compact  25W  220  FM,  TIP  mic 
IC47A  Compact  25W  440  FM,  TTP  mic 

PS -45  Compact  8A  power  supply ... 

UM6/EX-3SS  Voice  synthesizer  _ 

SP-10  Slimline  external  speaker,.. 
IC-2SA  25W  2m  FM,  TIP  mic  ......... 

1C-28H  45W2mFMhTTPmic 

JC-38A  25W  220  FM,  TTP  mic 

IC48A  25W440-45QFMiTTPrmc.... 

HM-14  Extra  TTP  microphone 

UT-28  Digital  code  squelch 

UT-29  Tone  squelch  decoder 

HM-16  Speaker/microphone 

IC-90DA  Transceiver  controller 

UX-29A  2m25Wuni1 
UX-29H  2m  45W  unit 
UX  39A  220MHz  25W  unit 
UX-49A  440MHz  25W  unit. 
UX-59A  6m  10W  unit 

IC  32O0A  25W2m/440FM  w/TTP,,,. 

UT-23  Voice  synthesizer 

AH-32  2m/440  Dual  Band  antenna  ... 

AHB-32  Trunk  lip  mount 

Larsen  PO-K  Root  mount .,... 

Larsen  PO-TLM  Trunk-lip  mount.,.. 

Larsen  PO-MM  Magnetic  mount 

IC-L2O0A  10W  1.2GHz  FM  Mobile 

IC  I271A  10W  I  2GHz  SSB/CW  Base 

AG-1200  Mast  mounted  preampEilter 

PS-25  Internal  power  supply 

EX-310  Voice  synthesszer. 

TV4200  ATV  interlace  unit 

UT-15S  CTCSS  en  coder /dec  Oder ... 
RP-1210  1  2GHz  10W  99  ch  FM  xtvr 

RP-2210  220MHz  25W  repeater 

RP-3010  440MHz  10W  FM  repeater... 
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Regular 

429  00 

45900 

499  00 

54900 

14500 

3499 

35,99 

469.00 

499  00 

489,00 

509.00 

59.00 

39,50 

4600 

34,00 

589.00 
295.00 
339.00 
349,00 
339.00 
339.00 

649.00 

34  99 

39.00 

35.00 

20  00 

22.00 

22.00 

699  00 

1269.00 

105,00 

125.00 

59.00 

139.00 

96  00 

1529  00 

1499.00 

1299 


SALE 
549" 
399" 

SALE 
379" 
399" 

439" 
489" 

134" 


409" 

439" 
429" 
449" 


529" 
2G9" 
309" 
319" 
309" 
309" 

579" 


629" 
1129 

114" 

129" 

1349 
1329 
1149 


MasterCard 


VISA 


Hand-befds  Regular  SALE 

IC-2A  2-meters ..  28900  259" 

IC-2AT  withnP.. 319  00  279" 

IC-3AT  220  MHz,  HP  349  00  299" 
IC-4AT  440  MHz,  TTP  349  00  299,s 
IC-02AT/Higli  Power  409  00  349" 
IC-03AT  for  220  MHz  449.00  389" 
IC-04AT  for  440  MHz  449  00  389" 

IC-U2AT  with  TTP 329(H)  289" 

!C-u4AT  440  MHz,  TTP  369,00  329"- 

Accessories  for  micros  -  CALL  S 

IM2AT  IWl^GHzFMHT/batt/cgr/nP  473.00419" 

A^2  5W  PEP  synth.  aircraft  HT... 499  00  449" 

A^20  Synth  aircraft  HI  w/VOR. 599  00  529" 

Accessories  for  alt  excepr  micros  Regular 

8P-7  425mah/ 13.2V  Umd  Pak  use  BC-35  79  00 
BP-8  80Omati/8.4V  Nicad  Pah  -  use  BC-35 ...  79  00 
BC-35  Drop  in  desk  charger  for  all  batteries    79.00 

BC-16U  Wall  charger  for  BP7/BP8... 2L25 

LC-11  Vinyl  case  for  Olx  using  BP-3 „,.,    20,50 

LC  14  Vinyl  case  for  Dk  using  BP J/8  ,„.„..  20  50 
LC-02AT  Leathef  case  for  Dfx  models  w/BP-7/8  54  50 
Act  eisonei  for  IC  and  IC-O  series  Regular 

BP-2  425mah/7^V  Nicad  Pak  -  use  BC35....  49  00 
BP  3  Extra  Std.  250  mah/8.4V  Nicad  Pak ....    39.50 

BP4  Alkafme  battery  case 16.00 

BP-5  425mah/I0.8V  Nicad  Pak  ■  use  BC35   6500 

CA-5  5/8wave  telescopmg  2m  antenna 19  95 

FA-2  Eitra  2m  flexible  antenna.., „„    12  00 

CM  Crg  lighter  ptug/cord  ior  BP3  or  DU ....    13.50 

CP-10  Battery  separation  cable  w/clip.. 2250 

DC*!  DC  operation  pak  for  standard  models    24  50 

MB-1GD  Mobile  mtg  bkt  tor  al[  HTs.,.„ 2599 

LC-2AT  Leather  case  for  standard  models,,..,    54  50 

RBI  Vinyl  waterproof  radto  bag „„    34.95 

HH  SS  Handheld  shoulder  strap.. 16.95 

HM-9  Speaker  microphone.., ..„    47.00 

HS-10  Boom  microphone/headset........ 24  50 

HS-10SA  Vox  unit  for  HS-10  &  Deluxe  only    24  50 

HS-10SB  PTT  unit  for  HS-LO 24.50 

ML  1  2m  2.3w  m/lOw  out  amplifier, .... SALE  99.95 
SS-32M  Commspec  32-tone  encoder ..........    29.95 

SALE 
g49" 


Ret  fivers 

R  71A  lOONH^  to  30MHz  receiver..... 

RC-11  Infrared  remote  controller... 

FL-32A  500  Hz  CW  filter 

FL-63A  250  Hz  CW  filter  (1st  IF)... 
FL-44A  SSB  filter  (2nd  IF) 

tn'tj/     r  m  Lln3u ,,,  t  +  n,. ,.  i .......... , 

EX-310  Voice  synthesizer 

CR-64  Hrgh  stability  oscillator  xta 

SP-3  External  speaker ,. 

CK70(EX-299)  12V  DC  option...,. 

MB  12  Mobile  mount 

R-7000  25MHz  lo  2GHz  scan  rcvr  „„ 
RC-12  InfrarerJ  remote  controller... 

EX  310  Voice  synthesizer 

TV-R7000  ATV  omt. 

A  H  - 7000  Rad  i a t i n g  a  nte n  n a 


i- *  *■*  +  •» «»*** 


Regular 
$979.00 
70.99 
69,00 
59.00 
178.00 
49.00 
59.00 
79.00 
65.00 
12.99 
2599 
1139  00 
70.99 
59.00 
139  00 
9900 


159>,J 


999" 
129" 


HOURS  •  Mon  thru  FrL  9  5:30;  Sat  9-3 

Milwaukee  WATS  line:  1-800-558-0411  answered 
evenings  until  800  pm  Monday  thru  Thursday. 
WATS  lines  are  for  Quotes  &  Ordering  only, 
use  Regular  line  for  other  Info  &  Service  dept 


All  Prices  in  this  list  are  subject  to  change  without  notice. 


Order  Toll  Free:  1-800-558-0411 


I 


In  Wisconsin  (outside  Milwaukee  Metro  Area) 

1-800-242-5195 


1 


Inc. 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216 

AES®  BRANCH  STORES  


Phone  (414)  442-4200 

Associate  Store 


WJCKLIFFE,  Ohio  44092 

28940  Euclid  Avenue 

Phone  {216}  585-7388 

Ohio  WATS  1-800  362  0290 

W 1-800-321-3594 


ORLANDO.  Fla.  32803 

621  Commonwealth  Ave. 

Phone  (305)  894-3238 

Fla.  WATS  1-800-432-9424 

noVVd?  1-800-327- 1917 


CLEARWATER.  Fla.  34625  LAS  VEGAS,  Nev.  89106   CHICAGO,  Illinois  60630 

1898  Drew  Street  1072  N.  Rancho  Drive       ERICKSON  COMMUNICATIONS 

Phone  4813}  461-4267  Phone  (702}  647-3114         5456  N.  Milwaukee  Avenue 

No  In-State  WATS  No  In-State  WATS              Phone  (312}  631-5181 

No  Nationwide  WATS    j&e  1-800-634-6227   75 mln.  from  OHare! 


Never  Say  Die 

Continued  from  p.  6 


able  for  readers  is  for  them  to 
provide  more  interaction  between 
readers.  When  rt  comes  to  a  re- 
view of  a  piece  of  new  ham  gear 
I'd  rather  know  what  ten  fairly  av- 
erage hams  who've  bought  it  think 
of  it  than  to  read  one  engineer's 
opinion. 

Now  that  about  70%  of  you 
have  computers  you  should  at 
least  be  able  to  write  letters  to  73 
without  having  to  tear  pages  from 
a  spiral  notebook  and  scribble 
with  a  blunt  pencil  So  let's  get 
started  coping  with  the  Infor- 
mation Age,  What  ham  gear  have 
you  bought  recently?  How  has  it 
been  to  use?  Have  you  had  any 
problems  with  it?  Has  the  manu- 
facturer or  importer  been  cooper- 
ative? How  about  your  ham  deal* 
er?  How  easy  was  it  to  get  fired 
up?  What  features  do  you  like 
about  it?  What  don't  you  like?  Do 
you  recommend  that  others  get 
one  too?  What  can  you  tell  them  to 
help  them  get  better  use  from  it? 
Have  you  any  suggestions  to  the 
manufacturer  on  ways  to  improve 
future  models?  What  features 
would  you  like  to  see?  How  about 
the  price? 

I'm  not  going  to  feel  comfort- 
able that  73  is  doing  what  it  should 
until  we've  published  at  least  two 
or  three  reader  reviews  of  every 
piece  of  ham  gear  I'm  likely  to  find 
advertised  in  the  magazine. 

So  let's  see  what  you  think  of 
any  new  gear  you've  bought.  Rre 
up  your  word  processor,  put  in  the 
dictionary  disk  and  have  at  it. 
Send  me  the  print-out  and  a  flop- 
py, either  3"  or  5"  so  I  won't  have 
to  make  someone  sil  and  retype 
your  review. 

One  practical  matter  you  should 
keep  in  mind... the  thickness  of  73 
depends  entirely  on  how  many 
pages  of  advertising  we  have,  so 
let's  not  go  out  of  our  way  to  be 
nasty.  No,  I'm  not  saying  you 
should  lie  or  distort  your  facts — 
just  don't  get  carried  away  with 
negatives. 

Most  of  the  tetters  I  gel  are  won- 
derful, but  every  now  and  then  I 
get  a  nasty  one,  Yes,  I  realize  that 
I'm  probably  not  being  singled  out 
for  the  nasty  attack — that  this  poor 
chap  is  inflicting  the  same  lousy 
treatment  on  his  wife,  family  and 
business  associates.  So  I  sigh 
sadly  when  I  get  rotten  letters  and 
try  not  to  get  mad  in  return. 

We're  getting  more  advertising 


in  73 — with  some  very  satisfying 
success  stories  from  several 
advertisers.  The  more  pages  of 
ads  we  have,  the  more  magazine 
you'll  get  every  month.  The  per- 
centage of  ads  should  run  about 
50%  these  days.  It  used  to  run 
about  30%,  but  when  one  of 
the  ham  magazines  went  to 
50%  and  thus  cut  their  advertis- 
ing rates  accordingly,  the  other 
ham  magazines  had  to  follow 
suit. 

Sure,  you  can  help  make  73 
fatter.  Sending  in  the  Reader's 
Service  card  asking  for  informa- 
tion about  advertised  products 
helps.  Mentioning  73  when  you 
write  advertisers  helps.  Buying 
the  products  advertised  in  73  is 
the  biggest  boost  of  all. 

Problems  with  Products? 

By  the  way,  if  you  ever  run  into 
any  problems  with  the  products  or 
services  of  a  73  advertiser,  please 
be  sure  to  let  me  know  about  it.  I'm 
by  far  the  most  picky  of  the  ham 
publishers  when  it  comes  to  ac- 
cepting advertising.  What  you  do 


"The  chap 

who  builds  just 

hates  to  write, 

so  maybe 

you  can 

collaborate 

with  him" 


is  this:  write  a  detailed  letter  giving 
the  facts  of  your  complaint — just 
the  facts,  without  all  the  invective 
is  the  best  approach— send  the 
letter  to  the  firm  with  a  note  on  the 
bottom  that  a  copy  is  going  to 
Wayne  Green.  This  usually  does 
wonders  at  getting  their  attention. 
You  can  be  sure  that  my  staff  will 
be  asking  questions  of  this  firm. 
Please  don't  embarrass  me  by  ex- 
aggerating or  distorting  the  facts, 
okay? 

This  system  has  worked  won- 
ders down  through  the  years. 
I've  helped  get  some  dishonest 
ham  advertisers  convicted  and 
jailed — and  I've  steered  readers 
away  from  many  ripoffs.  But  I 
need  to  get  early  warnings  from 
you. 

You  know,  if  we  can  gel  a  few 


more  advertisers  back  into  73 
we  can  put  out  those  big  fat 
issues  we  used  to  a  few  years 
ago.  So  how  about  helping  the 
manufacturers  out?  If  you  get  a 
piece  of  gear  you  think  everyone 
ought  to  know  about,  write  it  up.  If 
you  find  a  ham  dealer  who  goes 
out  of  his  way  to  help  you,  help 
him  back  with  a  wnteup  I  can 
publish  in  73.  This  is  the  Informa- 
tion Age!  Or  at  least  it  will  be  if 
you'll  stop  sitting  on  information 
and  break  loose.  Wouldn't  you 
like  to  see  your  name  and  call  in 
print?  What  a  feeling  that  is!  You'll 
be  absolutely  astounded  at  how 
many  of  your  friends  will  spot  it 
and  how  often  chaps  will  mention 
seeing  your  piece  when  you  work 
them. 

What  else?  Well,  the  73  readers 
seem  to  agree  just  about  100%— 
they  want  to  see  short  construc- 
tion projects  in  the  magazine.  If 
you've  got  someone  in  your  area 
or  in  your  club  who  likes  to  build 
gadgets,  see  what  you  can  do  to 
get  them  to  write  em  up  for  us.  Or, 
as  is  so  often  the  case,  the  chap 
who  builds  just  hates  to  write,  so 
maybe  you  can  collaborate  with 
him  and  get  both  your  names  in 
print.  There  are  some  hams  who 
love  to  write  and  are  remarkable  in 
their  ability  to  find  non-writing 
ham  builders  to  promote. 

I  sure  wish  there  was  someone 
who  could  translate  some  of  the 
Japanese  ham  magazine  con- 
struction projects  into  English. 
They  have  more  stuff  in  their  ham 
magazines  every  month  than  I'm 
able  to  get  here  in  a  year.  There's 
nothing  like  having  about  five 
times  as  many  hams — and  most 
of  them  youngsters— to  develop 
an  interest  in  building.  Of  course 
they  have  an  enormous  advan- 
tage over  us  in  getting  parts.  They 
can  shop  at  the  hundreds  of  small 
parts  shops  in  the  Akihabara  sec- 
tion of  Tokyo.  If  you  visit  there 
you'll  see  thousands  of  kids  ea- 
gerly buying  parts,  chips  and  cir- 
cuit boards. 

Indeed,  few  parts  are  made  in 
America  any  more,  so  we're  al- 
most entirely  dependent  on  im- 
ported parts.  When  our  consumer 
electronic  industries  all  moved 
their  manufacturing  to  Japan,  so 
did  the  parts  companies  that  sup- 
plied them.  Even  the  companies 
making  the  machines  to  make  the 
pails  are  out  of  business  now,  so 
weVe  a  long  row  to  hoe  before  we 
can  rebuild  America's  electronic 
industries.  Oh  well,  you've  read  all 
that  many  times  before — it  ran- 
kles me,  so  I  won't  let  go.      So 
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let's  get  started  coping  with  the 
information  Age.  Let  me  know 
how  we  can  improve  the  index. 
Start  writing  your  impressions  of 
new  ham  gear,  You  might  even 
write  if  you  have  any  experiences 
or  ideas  which  others  might  find  of 
value— tike  how  to  get  ham  clubs 
started  or  rebuilt — how  to  get 
school  radio  clubs  going— how  to 
attract  youngsters  to  our  great 
hobby. 

73  is  a  communications  medi- 
um, so  start  communicating, 

The  Hamvention 

The  word  is  that  Til  be  speaking 
again  on  Saturday  afternoon  at 
Dayton.  Bring  something  to  eat 
and  a  cushion — they've  allocated 
three  hours!  But  that  brings  up  the 
question— what  would  you  like  me 
to  talk  about?  I've  been  giving  the 
same  talk  for  the  fast  two  years 
about  how  amateur  radio  needs 
growth,  I  don't  want  to  play  the 
same  old  record  every  year. 

Would  you  be  interested  in  my 
going  into  some  of  the  new  com- 
munications technologies  ama- 
teurs should  be  pioneering?  fs 
anyone  interested  in  a  historical 
perspective  of  our  hobby?  I've 
been  a  ham  for  almost  50  years 
now,  and  I've  been  a  ham  editor/ 
publisher  for  37  of  those  years,  so 
you  aren't  going  to  find  anyone 
with  a  broader  perspective. 

Or  is  there  some  interest  in  how 
to  use  your  amateur  radio  interest 
to  make  money — either  as  a  side 
line  or  even  as  a  business?  I'm  a 
big  fan  of  taking  advantage  of 
technology  to  start  small  firms  and 
get  rich.  Indeed,  I've  helped  thou* 
sands  of  small  firms  grow  into  mil- 
lion dollar  size  over  the  years. 

I'll  talk  about  anything  you 
want  so  please  drop  me  a  line 
with  your  ideas.  If  you're  interest- 
ed in  DXing  I  might  talk  about 
some  of  the  more  interesting 
countries  I've  visited.  You  know,  it 
really  isn't  all  that  expensive  to 
travel  as  a  ham,  so  perhaps  you' re 
missing  some  fun. 

You  want  me  to  talk  about  UHF 
and  my  working  seven  states  on 
10  GHz?  As  far  as  I  know,  no  one 
has  come  close  to  my  record  yet. 

Or  perhaps  you'd  like  to 
have  some  ideas  on  ways  to 
make  your  ham  club  grow  and 
be  more  fun — ways  to  attract 
potential  Novices — ways  to  help 
Novices  get  on  the  air  at  low 
cost  and  still  have  a  ball.  How 
about  cross-banding  repeaters 
lo  make  it  possible  for  Novices 
to  work  some  20m  DX? 

Please  advise  J 


Number  15  on  your  Feedback  card 


Essential 
References 
for  the  Builder 


Two  circuit  collections  from  Harry  Helms 

reviewed  by  Larry  Antonuk  WB9RRT 


Contemporary  Etei "ironies  Circuits  Deskhook 
McGraw-Hill  Book  Company  I9H6 
Hardbound,  253  Pages  (Illustrated) 

Existing  circuit  anthologies  suffer  from  two  ma- 
jor drawbacks.  First  they  arc  filled  with  less-than- 
uscfui  circuits:  tt  may  be  fun  to  know  how  a  rain 
detector  works,  but  I'll  just  keep  I  (.Hiking  out  the 
window.  Second,  mice  you  find  a  circuit  that  fits 
your  needs,  you  discover  that  it  was  pulled  from  a 
ten-year-old  magazine.  All  the  part  numbers  pro- 
duce nothing  but  blank  stares  down  at  Radio  Shack. 
You  decide  to  build  the  gadget  anyway,  substitut- 
ing a  chip  and  a  transistor  of  two,  It  doesn't  work. 
Was  ii  a  wiring  error?  The  substitutions  weren't 
valid?  Or  maybe  the  circuit  wasn't  correct  in  the 
first  place? 

The  Contemporary  Electronics  Circuits  Desk- 
book  overcomes  both  of  these  problems  quite  nice- 
ly, at  least  as  far  as  the  ham  radio  operator  is 
concerned,  Drawing  mainly  on  past  issues  of  QST. 
73  Magazine,  and  Ham  Radio,  the  Deskhook  is 
filled  with  circuits  that  are  ham  radio  oriented,  or 
would  at  least  interest  hams.  To  round  things  out. 
the  book  includes  sections  on  audio,  automotive* 
video,  timers,  and.  of  course,  popular  miscella- 
neous circuits.  In  addition,  most  of  I  he  circuits  are 
from  1983  or  later,  which  ensures  (hat  the  chips 
and  transistors  have  friendly,  familiar  numbers  on 
them, 

The  table  of  contents  lists  28  categories,  which 
cover  practically  every  aspect  of  electronics.  Some 
of  the  sections  are  rather  slim,  notably  Automotive 
and  Optoelectronics.  Most  of  the  categories,  how- 
ever, are  quite  comprehensive  —containing  fifteen 
in  twenty  separate  circuits*  The  most -used  chapters 
will  probably  be  Interfacing  (just  how  do  I  drive 
TTL  with  CMOS??)  and  Power  Supplies  (how  to 

in  ink  up  nil  those  regulator  chips) 

Rather  complex  circuits  take  up  a  fair  amount  of 
space  in  the  book,  which  is  not  necessary.  No  home 
hobbyist  will  whip  up  a  fourteen-lC  Digital  Multi- 
meter on  the  basis  of  one  schematic  found  in  a 
circuit  collection.  He  wants  theory  of  operation, 
PC  board  layouts,  pictorials,  parts  sources,  etc. 
This  isn't  a  major  problem,  though,  since  the 
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CONTEMPORARY  ELECTRONICS 


CIRCUITS  DESKB' 


sou  rce  of  t  h  e  e  i  re  ti  i  I  i  s  1 1  stcd  with  eae  h  d  i  agram .  If  a 
particular  circuit  seems  especial ly  interesting,  ihut 
back  issue  of  73  Magazine  (or  whatever)  can  he 
pulled  out  for  a  complete  description. 

Weighing  in  at  530  for  the  hardcover  edition,  the 
Contemporary  Electronics  Circuits  Beskbottk  is 
somewhat  of  a  heavyweight.  For  those  folks  with 
the  last  seventeen  years  of  73,  QST+  and  Ham 
Radit*  in  their  garage,  the  book  may  not  be  much  of 
a  bargain,  But  with  those  of  us  who  keep  our 
electronics  library  stored  in  a  milk  crate,  the  Desk- 
hook is  a  good  investment  both  as  a  reference  book 
and  for  casual  browsing. 

Handbook  of  Practical  fC  Circuits 

Prentice-Hall  1987 

Hjrdbound.  I  fit)  pages  I  Illustrated) 

Handbook  of  Practical  IC  Circuits  Ls  a  tribute  to 
the  integrated  circuit  whose  arrival  undoubtedly 
constitutes  the  single  most  significant  event  in  the 


history  of  hobbyist  electronics.  This  phenomenon 
has  changed  the  v,  hole  approach  to  home  building. 
Need  a  time?  No  need  to  lash  together  a  handful  of 
transistors— just  tie  a  cap  and  a  few  resistors  to  u 
555  and  you* re  in  business.  The  time  usually  spent 
on  dehugging  can  be  put  toward  further  testing  or 
experimentation.  (As  a  comparison  of  time  saved 
by  using  ICs.  think  of  building  the  equivalent  of  a 
741  op-amp  with  tubes!)  For  the  mt>st  part,  hohbv 
electronics  now  consists  of  hooking  up  various 
"building  blocks"  to  get  the  desired  result. 

So  where  does  one  go  to  get  the  information 
needed  to  work  with  ICs?  Ob\  kousfy,  all  the  manu- 
facturers publish  data  sheets  and  application  notes, 
but  these  are  often  too  complex,  and  the  >.  treuitstoo 
sketchy.  Circuit  "cookbooks"  are  tine,  as  long  as 
they  have  just  what  you  want  listed,  If  you  need  a 
slightly  different  circuit,  ot  If  things  don't  work 
when  you  plug  them  in*  you're  m  trouble.  The 
Handbook  of  Practical  IC  Circuits  give*  the 
builder  a  comfortable  blend  of  circuit  explanation 
and  already -debugged  circuits.  Should  the  reader 
need  a  variation  of  one  of  the  circuits  listed,  the 
accompanying  text  gives  enough  explanation  so  the 
changes  can  be  successfully  made. 

The  handbook  can  be  used  as  a  reference  guide 
when  designing  a  specific  type  of  circuit,  or  it  can 
be  read  as  a  tutorial.  The  circuits  all  use  commonly 
available  parts— a  handful  of  ICs,  a  prototype 
board,  and  apowct  supply  will  turn  die  book  into  a 
beginner's  course  on  basic  IC  technology,  Helms 
has  written  the  book  in  a  light,  readable  style  that 
makes  reading  about  shift  registers  interesting  (al- 
most). 

The  Handbook  of  Practical  IC  Circuits  is 
wrapped  up  with  a  short  interfacing  and  trou- 
bleshooting section.  The  troubleshooting  section 

mains  this  gem:  "Blame  Yourself  First  and 
the  IC  Last/  (Repeat  this  five  times  if  some- 
thing you've  built  doesn't  work.)  The  integrated 
circuit,  in  addition  to  being  extremely  easy  to  use. 
is  very  reliable-  Between  the  reliability  of  the  ICs 
and  the  solid  information  contained  in  this  hand* 
book*  it  shouldn't  be  necessary  to  blame  anyone — 
\our  circuits  should  all  work  the  first  time 
around! 


A 


The  Next  Phase  in  Packet  Radio 
Is  Just  Over  the  Horizon 
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71  Meadow  Road,  New  Castle,  Del.  19720  302-328-7728 

Factory  Authorized  Deafer!  9-5  Daily,  9-8  Friday,  9-3  Saturday 

AEA  •  ALINCO  •  AMERITRON  •  CUSHCRAFT  •  ICOM 
•  KANTRONICS  •  KENWOOD  •  MOSLEY  •  SANTEC 
•  TELEX  HY-GAIN  •  TENTEC  •  YAESU  •  AND  MORE! 


Large  Inventory.  Daily  UPS  Service 


800-441-7008 

New  Equipment  Order  &  Pricing 

Prices  are  subject  to  change  without  notice  or 
obligation.  Products  are  not  sold  for  evaluation. 

NO  Sales  Tax  in  Delaware!  one  mile  off  I-95 
SERVICE,  USED  GEAR  INFO:  302-328-7728 
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Number  16  on  your  Feedback  card 


Tool  a  Transmitter  for 

AM  Broadcast 


Get  a  license-free  slice  of  the  spectrum 


by  Ken  Cornell  W2IMB 


A  beautiful  105  kHz  slice  of  spectrum  is 
available  to  experimenters  with  this 
simple,  crystal -controlled  transmitter.  FCC 
rules  governing  nonlicensed  transmitters  of- 
fer some  helpful  information.  A  brief  look  at 
the  history  of  the  FCC  rules  governing  nonli- 
censed transmitters  {Part  15  Section  15:113) 
reveals  that  anyone  can  operate  in  the  510  to 
1705  kHz  range  within  certain  limitations.  In 
lieu  of  meeting  the  requirements  of  Section 
15:111*  a  low -power  communication  device 
may  operate  on  any  frequency  in  the  band 
510-1705  kHz  provided  it  meets  all  the 
following  conditions. 

(a)  The  power  input  to  the  final  radio  stage 
(excluding  HI  anient  or  heater  power)  does  not 
exceed  100  milliwatts. 

(b)  The  emissions  below  510  kHz  or  above 
1 705  are  suppressed  20  dB  or  more  below  the 
unmodulated  carrier. 

(c)  The  total  length  of  the  transmission,  the 
antenna,  plus  the  ground  lead  (if  used)  does 
not  exceed  3  meters. 

(d)  Low-power  communication  devices  that 
obtain  their  power  from  the  lines  of  public 
utility  systems  shall  limit  the  radio  frequency 
voltage  appearing  on  each  power  line  to  200 
microvolts  or  less  on  any  frequency  from  510 
to  1705  kHz.  Measurements  shall  be  made 
from  power  line  to  ground  wilh  the  equip- 
ment grounded  and  ungrounded. 

Don't  Give  Up 

In  reading  the  above  regulations,  the  first 
thought  might  be.  "What  chance  would  a 
transmitter  running  a  tenth  of  a  watt  with  a 
10- foot  antenna  have  against  those  high-pow- 
ered broadcast  stations?" 

While  it  does  sound  discouraging,  take  a 
second  look!  The  low  end  of  the  broadcast 
band  ends  at  540  kHz,  this  leaves  the  510  to 
540  kHz  range  relatively  free  of  interference. 
At  the  high  end,  the  present  BC  band  stops  at 
1600  kHz  leaving  the  range  of  1600  and  1 705 
kHz  fairly  free  of  interference.  Eventually 
this  portion  will  be  occupied  by  the  expanded 
BC  Band,  but  for  the  time  being,  it  is  a  beauti- 
ful 105  kHz  slice  of  spectrum! 
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Operation  in  the  occupied  portion  of  the 
band  is  strictly  an  area  problem.  Stations  are 
separated  by  10  kHz.  and  some  stations  do 
not  operate  24  hours  a  day,  or  they  operate 
with  reduced  power  at  night— so  it  is  possible 
to  find  a  few  clear  spots. 

Eight  years  ago  1  ran  a  beacon  on  1575  kHz 
with  a  transmitter  made  from  a  couple  of 
bipolar  transistors.  My  best  DX  was  recep- 
tion at  18  miles  with  Q5  copy.  I  am  sure  that 
my  signal  didn't  "drop  dead'  a  few  feet 
further  on! 

The  transmitter  discussed  here  uses  a  sim- 
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Figure  L  Medium  frequency  tronunitter.  NOTE:  All 
resistors  are  'A  mitt  rating  and  capacitors .  50  w>/m. 


pie.  foolproof  circuit  with  a  couple  of  cheap 
ICs  and  a  power  VMOS.  MOS  or  HEXFET 
RF  amplifier.  Using  crystal  control,  there  is 
only  one  tuned  circuit:  the  tank/antenna  coil. 
Another  coil  can  adapt  the  oscillator  circuit  to 
VFO  control. 

The  circuit  uses  a  CMOS  401 1  IC  as  the 
oscillator,  This  is  followed  by  a  CMOS  4024 
IC  as  a  frequency  divider,  which  permits  the 
use  of  cheap,  high  frequency  crystals.  The 
final  amplifier  uses  a  Power  MOS  BS170,  a 
Siliconix  VN10KM.  or  International  Rectifi- 
ers HEXFETs  in  the  lower  power  IRFXW 
series. 

For  operation  on  the  5 1 0  to  540  kHz  range, 
use  the  divide  by  16  output  from  the  4024— 
and  for  the  1600  to  1705  kHz  portion,  the 
divide  by  4  output.  Sec  Table  I  tbr  other 
available  divided  frequency  outputs  avail* 
able. 

The  complete  transmitter  circuit  is  shown 
in  Figure  I  with  a  suggested  parts  layout  in 
Figure  2.  AH  pans  were  mounted  on  a  2,£*  x 
5"  IC  perforated  board  (boles  spaced  .  100"  % 
,100*),  and  sockets  were  used  for  the  solid 
state  devices.  Since  the  circuit  does  not  in- 
volve very  high  frequencies,  simple  point-to- 
point  wiring  will  suffice. 

Wind  and  Holt 

Plastic  pill  bottles  iW  diameter  x2xhn 
deep  make  suitable  coil  forms.  The  snap-on 
covers  for  the  bottles  bolt  to  one  end  of  the 
perf  board.  For  the  low  end  of  the  band,  wind 
2 10  turns  of  #30  enameled  wire  with  the  drain 
lap  at  30  turns  from  the  plus  feed  end ,  For  the 
high  end  of  the  band  wind  70  turns  of  #24 
enameled  wire  with  a  tap  at  10  turns.  Drill 
two  small  holes  side  by  side  at  each  end  of  the 
coil  form  to  secure  the  ends  of  windings.  For 
mid-range,  the  number  of  Turns  can  be  evalu- 
ated by  the  two  coils  described:  however,  the 
drain  tap  must  be  1.7th  of  the  total  from  the 
plus  feed  end. 

Since  the  3m  antenna  connected  to  the  end 
of  the  coil  has  minimal  capacity  to  its  ground 
>>stem.  a  variable  capacitor  is  required 
between  the  antenna  connection  and  ground. 


o 


4011         4024 


KTAL 


JACK 


Figure  2.  Lay/Hit  of  parts. 

A  50pF  trimmer  capacitor  will  work  fine. 

Initial  Tests 

After  assembly  completion  and  wiring 
double  checks,  apply  12  volts  to  the  exciter 
only  (the  two  ICs)  and  clip  a  short  length 
of  wire  to  pin  #10  on  the  401 1 .  Tune  a  re- 
ceiver in  CW  position  to  the  crystal  fund- 
amental frequency,  and  a  loud  beat  note 
should  be  audible.  Next,  clip  the  wire  to 
the  desired  divided  frequency  output  and 
tunc  the  receiver  to  the  same  frequency. 
Again,  a  beat  note  should  be  audible-,  If 
no  audible  beat  notes  occur,  recheck  the 
wiring  and  particularly  all  solder  con- 
nections. 

With  the  exciter  operational,  next  check 
the  entire  transmitter.  Connect  the  antenna, 
insert  a  VOM  with  a  50  milliampere  range 
in  series  with  the  plus  lead  to  the  final 
amplifier,  and  feed  about  5  to  6  volts  to  it. 
With  the  tank/antenna  coil  out  of  resonance, 
vcrv  little  current  will  flow.  Tune  the  coils* 
variable  capacitor  until  the  drain  current  rises 
as  the  circuit  approaches  resonance.  Check 
the  operational  frequency  with  the  signal 
Mrcnsth  meter  on  a  receiver  and  tune  for 
maximum  signal  strength.  At  this  point. 
set  voltage  and  current  to  100  milliwatts.  A 
field  strength  meter  is  a  valuable  tool  for 
tuning  up. 

All  Important  Antenna 

Location  and  construction  of  the  3-meter 
(9'  10% ")  antenna  should  command  con- 
siderable attention.  It  should  be  in  the  clear 
and  as  far  as  possible  away  from  trees  and 
RF  absorbing  structures,  Any  .supports 
should  be  well  insulated.  A  good  ground  is 
desirable  with  radmlsor  wire  mesh,  us  well  as 
a  driven  pipe.  With  the  circuit  shown,  there  is 
low  and  relatively  harmless  DC  voltage  on 
the  antenna,  A  O.ImF  capacitor  added  at 
the  antenna  connection  will  eliminate  this 
voltage. 

Considering  the  broadcast  interpretation  of 
the  FCC  rules  on  the  antenna  size,  I  would 
consider  any  structure  that  can  be  confined 
within  a  3m  diameter  by  3  meter  high  imagi- 
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Figure  3.  Remote  control  wiring.  RY...  12  volt  DC  relay  with  normally  closed  contacts  fSPDTcati  be  used) 
TJ...  Audio  output  transformf 


In  Section  15:133  the  FCC  requires  that  the  following  notice  be  placed  on  home-built 

transmitters: 
t  have  constructed  this  device  for  my  own  use.  I  have  tested  it  and  certify  that  it  complies 
to  the  FCC  Rules  Part  15.  A  copy  of  my  measurements  Is  in  my  possession  and  is 
available  for  inspection. 


Signature. 


Date 


Figure  4.  FCC  Mtindutury  Notice* 


nary  cylinder  legal,  The  transmitter  would  he 
contained  within  or  at  the  periphery  of  such  a 
structure. 

A  self-supported  antenna  can  be  made  from 
6"  diameter  stove  pipe  with  3  angle  brackets 
at  the  bottom  supported  on  stand-off  insula- 
tors, Paint  the  pipe  with  a  gixxl  rust  inhibitor. 
The  transmitter,  of  course,  would  be  placed 
in  a  weathcrtight  housing.  Due  to  the  low 
power  of  such  a  transmitter,  remote  control 
ul  the  transmitter  is  no  major  problem.  See 
Figure  3  for  a  suggested  arrangement. 

VFO  Operation 

The  401  I  can  be  used  as  a  VFO  by  replac- 
ing the  crystal  with  a  slug  tuned  coil  in  series 
with  a  capacitor  (see  L2  Sl  C2  in  Figure  1 ).. 
Sixty  turns  of  #30  enameled  wire  wound  on  a 
5. 16"  diameter  slug  tuned  form  in  series  with 
a  100  pF  silver  mica  capacitor  work  well.  A 
mini-box  with  an  empty  FT243  crystal  holder 
at  the  end  can  serve  as  a  mount.  The  coil  and 
capacitor  leads  are  not  grounded  to  the  mini- 
box  and  are  connected  to  the  crystal  holder 
pins.  This  permits  the  VFO  unit  to  be  plugged 
into  the  crystal  socket.  A  separate  ground 
strap  for  the  mini-box  is  provided  for  shield- 
ing. Using  the  slug  for  tuning,  the  VFO  coil 
tunes  6030  to  approximately  9,000  kHz 


Operational  Freq. 

Crystal  F 

req« 

Divided  Freq. 

4024  Pin  Wo. 

1600  *4  = 

6400 

2 

12 

1705x4  = 

6620 

4 
8 

11 
9 

510x16  = 

8160 

16 

6 

540  X  16  = 

8640 

32 
64 

5 

4                              ' 

128 

3 

Table  I.  Typical  crystal  and  resulting  divided  frequent  \<tlu 


which  will  cover  the  cm  ire  UC  band  using  4  to 
16  divide  positions.  The  12  volts  to  the  ICs 
should  be  regulated  if  a  VFO  is  used,  One 
advantage  of  using  the  divide  b>  "*X"  circuit 

r  a  VFO  is  that  any  instability  in  the  VFO  is 
lessoned  by  the  division  factor 

For  AM  modulation.  I  use  a  tube  type  audio 
output  transformer  with  an  8Q  voice  coil 
secondary.  The  primary  (or  {h  the  primary  if 
a  push-pull  type  is  used)  is  connected  in  series 
with  the  plus  lead  to  the  RF  amplifier  and  the 
8Q  output  from  a  low  power  audio  amplifier 
is  connected  to  ihe  tfQ  winding  on  the  trans- 
former. 

For  the  power  supply,  I  use  standard  hand- 
hook  circuitry  with  si  bridge  rectifier,  a  7812 
for  12  volt  regulation  and  a  LM317T  for 
variable  voltage  output  from  2  to  24  volts  for 
the  RF  amplifier. 

To  conclude,  I  mieht  mention  that  I  mount- 
ed  ihe  perf  board  containing  the  transmitter 
« m  short  stand-offs  on  a  larger  piece  of  wood 
board  to  permit  space  for  the  notice  that  the 
FCC  under  Section  15:133  requires  to  he 
placed  on  all  home-built  devices,  It  also  gives 
the  transmitter  some  weight  and  stability. 

While  most  of  the  common  parts  can  be 
I  nund  at  any  well -stocked  radio  supply  store, 
I  suggest  the  following  sources  tor  hard  to 
find  components.  Radio  Shuck -BS 1 70  MOS- 
FET  (276-2074h  Audio  output  transformer, 
Ik  center  tapped  primarv  and  8Q  secondary 
(273-1380). 

DIG1-KEY  Corp.,  P.O.  Box  677,  Thief 
River  Falls  MN  56701-0677.  4011  &  4024 
LC.'s,  sockets,  IRF  series  of  HEXFET's. 

JAN  Crystals,  P.O.  Box  06017,  Fort 
Myers  FL  33906-60 1 7 .  FT243  crystals  20 1 0 
to  8900  kHz  at  $4.50  each.  FT243  sockets  at 
S, 30 each.  First  Class  mail  and  packing,  add 

^5  per  crystal. EB 
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73  Review 


by  Jim  Thompson  W4THU 


Number  17  oil  your  Feedback  card 


International  Radio,  Inc.'s 

2.1  kHz  SSB  and  400  Hz 

CW  Filters 


They  get  the  job  done. 


International  Radio,  Inc. 

747  South  Macedo  Blvd. 

Port  St.  Lucie,  Florida  33452 

(305)  879*6868 

Price  class:  $150/pair  (either  SSB  or  CW) 


The  quality  and  performance  of  contempo- 
rary top-of-the-tine  transceivers  leave  lit- 
tle room  for  complamt.  Top-notch  perform- 
ance  requires  triple  and  quadruple  conversion 
schemes  that  use  two  or  more  filters  for  each 
mode  of  operation.  The  result  is  a  marvelous 
arsenal  of  weapons  for  fighting  ORM,  but  this 
weaponry  is  far  from  cheap.  Because  of  the 
cost,  most  rigs  include  only  basic  filters. 

Other  companies  beside  transceiver  manu- 
facturers produce  filters.  International  Radio 
offers  SSB  and  CW  filters  in  matched  sets  for 
most  rigs.  This  review  tooks  at  a  pair  of  Inter- 
national Radio's  2,1  KHz  filters,  which  replace 
the  standard  2,7  kHz  filters  in  the  Kenwood 
TS-930S,  I  also  review  here  a  set  of  400  Hz 
filters  from  the  same  company, 

A  Few  Basics 

Multiple  conversion  schemes  distribute 
filtering  over  several  IF  frequencies.  There  are 
sound  technical  reasons  for  this.  In  the  TS- 
930,  there  are  4  IF  frequencies.  The  signal 
frequency  is  up-converted  to  44.93  MHz, 
which  is  followed  by  a  8.83  MHz  IF.  The  third 
and  fourth  IF  frequencies  are  455  kHz  a  nd  1 00 
kHz.  Although  there  are  filters  at  each  JF  fre- 
quency, the  filters  at  8-8  MHz  and  455  kHz 
primarily  determine  the  transceiver's  IF  re- 
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Figure  1.  CW  filter  bandwidth  at  specific  rota- 
tion points  of  V6T  control 
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sponse.  An  unmodified  TS-930S  has  a  high- 
quality  8.8  MHz  IF  crystal  filter  with  a  band- 
width of  2,7  kHz.  The  filter  in  the  455  kHz  IF  is 
a  multi-pole  ceramic  filter.  It's  an  excellent 
ceramic  filter,  but  does  not  meet  the  stan- 
dards of  quality  crystal  filters. 

Many  casual  CW  operators  don't  install  the 
optional  CW  filters  available  from  Kenwood 
and  others.  They  opt  instead  for  the  built-in 
audio  filter  and  the  CW  VBT  control,  which 
provides  a  CW  bandwidth  variable  from  2.7 
kHz  down  to  600  Hz.  This  system  uses  the 
standard  SSB  filters  supplied  with  the  trans- 
ceiver. 

Although  receiver  selectivity  is  600  Hz  wide 
at  -6  dB,  the  skirt  selectivity  is  poor.  Serious 
CW  operators  want  the  performance  available 
from  optional  CW  filters. 

Installation 

International  Radio's  matched  set  of  400  Hz 
bandwidth  CW  filters  don't  plug  in  like  Ken- 
wood's own  filters  do.  The  installer  must  cut 
two  pins  on  the  transceiver's  main  circuit 
board  and  solder  connections  to  the  new  8.8 
MHz  filter. 

Since  the  insertion  loss  of  the  International 
Radio  filters  is  slightly  higher  than  Kenwood's 
filters,  I  measured  receiver  sensitivity  to  check 


;  * h  -  .- 


sum  rum  «r»t 

. .BC    nLT|H 

0«<C    "ILTCH 


;e*o  kit  ■ 


0      5       I      i5    HU    H    * 

«fE0UENCt   |KH*1 


Figure  2.  Slope  tunet  set  at  maximum  band- 
width. 


for  any  degradation.  With  the  International  Ra- 
dio 8  8  MHz  CW  filter  installed,  a  70uV  signal 
yields  an  "S-9"  meter  reading  and  the  MDS 
(minimum  detectable  signal)  was  less  than 
0.1  uV  (on  20m). 

Installing  the  455  kHz  CW  filter  unit  requires 
very  careful  soldering.  This  filter's  location 
leaves  little  space  in  which  to  work. 

After  completing  the  installation  of  the  455 
kHz  filter,  measurements  were  again  taken, 
and  the  added  insertion  loss  of  the  Internation- 
al Radio  455  kHz  CW  filter  was  ^-2  dB.  The 
MDS  remains  in  the  0.1  uV  range. 

The  International  Radio  400  Hz  CW  filters 
work  very  well.  The  skirt  selectivity  is  good, 
and  there  is  no  ringing.  Figure  1  illustrates  the 
bandwidth  available  at  various  settings  of  the 
CW  VBT  control  With  this  control  set  to  the 
narrow  position,  CW  bandwidth  is  only  about 
1 00  Hz  at  ~6dB  and  400  Hz  at  -50  dB.  However, 
since  the  TS-930S"  CW  VBT  circuit  is  de- 
signed to  work  with  500  Hz  filters,  adjusting 
this  control  to  its  narrowest  position  (to  attain 
the  1 00  Hz  selectivity),  will  result  in  significant 
signal  loss  (greater  than  15  dB).  I  found  that 
setting  the  VBT  no  narrower  than  the  9  o'clock 
position  produces  a  good  compromise  be- 
tween signal  loss  and  filter  bandwidth. 

Most  of  us  relate  to  S-meter  readings  better 
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Figure  3,  Slope  tune,  Low  cut  at  12  o'clock 
and  high  cut  at  J 2  o'clock. 


than  a  straight  dB  scale.  The  curves  are  refer* 
enced  to  the  TS-930S'  S-meter  readings. 
These  measurements  can  be  without  sophisti- 
cated test  equipment.  If  you  do  not  have  a 
stable  signal  generator  (a  HP  864GC  was  used 
in  this  evaluation),  you  can  use  the  100  kHz 
calibrator  as  a  signal  source.  Incidentally,  with 
this  particular  rig,  meter  readings  from  fc,S-1' 
to  20  dB  over  "S-9M  represent  a  range  of 
about  50  dB, 

I  compared  the  original  Kenwood  filters  with 
International  Radio's  replacements.  I  first  in- 
stalled a  switching  board,  also  available  from 
International  Radio,  This  board  permits  you  to 
select  efther  the  original  Kenwood  SSB  filters 
Of  the  new  filters  while  receiving.  The  trans- 
mission signal  path  is  through  the  original 
Kenwood  filters. 

The  Switching  Board 

Installing  the  SSB  filters  and  switching 
board  is  a  much  more  difficult  task  than  in- 
stalling the  CW  filters.  It  is  not  a  plug-in  and 
cut*a*jumper  procedure.  Since  the  original 
Kenwood  filters  remain  in  place,  the  new  fil- 
ters must  find  homes. 

The  switching  board  is  not  a  necessity,  and  I 
recommend  against  using  it  as  explained 
below.  Simply  swap  the  Kenwood  filters  with 
International's,  then  follow  a  brief  alignment 
procedure  to  align  the  carrier  frequency  at  the 
proper  point  on  the  newly  installed  filter's  re- 
sponse curve, 

Installing  the  switching  board  and  the  two 
SSB  filters  is  a  one-evening  project.  Progress 
is  slow  because  of  some  ambiguity  in  the 
text  of  the  instructions.  International  Radio 
assured  me  thai  new  instructions  are  in  prepa- 
ration. I  assume  this  will  clear  up  the  dis- 
crepancies. 

Long  coaxial  cables  connect  filters  to  the 
switching  board.  There  is  just  no  room  to 
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Figure  4,  Slope  tune.  Low  cut  at  2  o'clock, 
high  cut  atiOo  'dock. 

mount  the  filters  and  switching  board  as  a 
single  unit,  As  it  is,  the  combination  of  long 
coaxial  cables,  an  unshielded  board,  and 
long,  insufficient  ground  runs  allow  some  ex- 
traneous pickup.  The  result  is  a  continuous 
beat  note  heard  when  operating  CW.  This  is 
most  noticeable  when  the  International  Radio 
filters  are  switched  into  the  circuit  and  the  CW 
Broad/Narrow  is  in  the  broad  position.  How- 
ever, even  when  (he  switch  is  in  the  narrow 
position  and  the  400  Hz  CW  filters  are  se- 
lected, the  annoying  tone  persists,  although 
much  attenuated,  Adjusting  the  notch  control 
to  passband  center  just  makes  the  tone 
louder. 

This  ever-present  tone  is  not  acceptable.  I 
definitely  recommend  against  using  the 
switching  board  if  you  plan  to  operate  CW  with 
your  TS-930S. 

This  problem  didn't  occur  with  the  original 
SSB  and  CW  filters  in  place.  Other  TS-930S 
owners  I  know  who  use  the  International 
Radio  filters  haven't  experienced  this  prob- 


lem. None  of  them  are  using  the  switching 
board.  This  confirms  the  advice  I  gave  in 
the  previous  paragraph.  If  you  want  the 
added  performance  the  International  Radio 
units  can  provide,  replace  the  original  Ken- 
wood filters. 

Conclusions 

Serious  DXers  will  probably  like  the  narrow 
receiver  response.  The  curves  in  Figures  2 
through  Figure  4  show  the  range  of  IF  curves 
available  at  various  settings  of  the  TS-930S' 
"Slope  Tuning*'  controls.  Switching  between 
the  original  Kenwood  filters  and  those  from 
International  Radio  make  the  TS-930  seem 
like  a  different  transceiver.  I  both  like  and  dis* 
like  the  effect.  It  would  be  nice  to  have  both 
sets  of  filters  available.  Most  of  the  time.  I 
prefer  the  naturalness  of  Kenwood's  filters, 
even  if  they  are  a  little  too  broad.  The  'Slope 
Tuning'1  controls  are  provided  to  permit  you  to 
adjust  the  IF  response  to  best  suit  your  taste  or 
operational  conditions.  However,  when  the 
going  gets  really  rough  or  I  get  down  to  the 
serious  business  of  listening  to  a  weak  SSB 
signal  through  a  storm  of  big  signals,  it's  nice 
to  have  the  new  narrower  filters  in  there  help- 
ing out. 

So,  the  Choice  is  yours.  If  your  operating 
needs  require  every  bit  of  receiver  perfor- 
mance you  can  muster,  then  these  filters  are 
for  you.  They  get  the  job  done!  If,  on  the  other 
hand,  you  are  happy  with  your  transceiver 
the  way  it  came  from  the  factory  and  you 
hear  everything  you  want  to  work  anyway, 
you  probably  won't  enjoy  giving  up  the 
velvet  smooth  audio  quality  of  the  standard 
filters. 


Jim  Thompson  W4THU  can  be  reached  at 
3207  Dogwood  Drive,  Portsmouth  VA  23703 
title  (804)  484-0140 
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The  Low  and  Medium  Frequency 
Radio  Scrapbook,  5th  Edition 

reviewed  by  Larry  Antonuk  WB9RRT 
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Written  and  Published  by  Ken  Cornell  W21ME 
8 'A  fry  IL  138 pa^s.  SI 5.00 

My  experiences  with  the  "Experimenter's 
Band"  ail  took  place  several  years  ago.  in  a  high 
school  electronics  class.  The  his  project  of  the  year 
was  a  170  kHz  transceiver.  It  used  several  tubes* 
coils  wound  on  paper  towel  tubes,  and  a  strange 
collection  of  government  surplus  parts.  The  only 
hitch  concerned  the  fad  mat  I  was  the  only  student 
who  actually  completed  his  project.  At  the  end  of 
the  year  the  instructor  brought  in  his  set— we  had  u 
short  QSO  over  a  distance  of  about  fifty  feet,  and  ii 
was  summer  vacation*  My  1750m  station  was  put 
on  a  shelf,  forgotten,  and  was  eventually  lost  in  the 
shuffle. 

It's  been  quite  a  while  since  1976.  so  the  whole 
concept  of  the  1750m  band  was  just  a  dim  memory 
Over  the  past  several  months  I've  been  talking  to 


nunc  and  more  lowfers  and  I'm  pleased  to  report 
that  the  unlicensed  low  frequent >  bands  are  alive 
and  well,  and  filled  with  hundreds  of  hard-core 
experimenters.  Many  of  these  lowfers  are  also 
hams,  reliving  the  early,  exciting  days  of  their 
radio  careers. 

A  Closer  Look 

One  of  my  more  pleasant  low-band  discoveries 

was  the  existence  of  the  Low  and  Medium  Fre- 
quency Radio  Scrap  Book.  Truly  the  current 
"bible"  of  low-band  operation,  this  book  covers 
every  possible  aspect  of  unlicensed  operation. 

If  you've  fallen  inio  the  practice  of  judging  books 
by  their  coven*,  you'll  need  to  look  a  little  more 
closely  in  this  case.  The  book  itself  consists  of  138 
staple-bound  pages  chock  full  of  information,  mak- 
ing it  well  worth  the  money.  The  book  is  mainly  a 
construction  manual,  but  a  fair  amount  of  informa- 


tion is  given  on  the  various  bands  available  to 
u  nl  i  censed  ope  ra  t  ors . 

You'll  find  circuits  for  several  transmitters  and 
receivers*  both  tube  and  solid  state.  Wire,  loop, 
and  active  antennas  are  discussed,  If  you  need  a 
simpler  approach,  build  a  transverter  for  your  80m 
rig.  The  fifth  edition  covers  coils  and  coil  winding 
in  detail — other  editions  focus  on  various  subjects 
In  addition  to  the  construction  information,  there 
are  sections  on  solar  Hare  observation  and  iono- 
spheric disturbance  reporting.  Once  you  decide  to 
take  the  plunge,  refer  to  the  list  of  parts/ radio/kit 
suppliers  at  the  end  of  the  book, 

Two  youngsters  (of  any  age)  could  have  a  ball 
with  this  book.  Whether  you  want  to  do  across- 
town  QSOs.  beacon  operation,  or  propagation 
studies,  the  Radio  Scrap  Book  has  something  for 
you.  Now .  u  here  did  I  put  thoNC  empty  paper  towel 
tul 
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Above  a nd  be yond 


Pete  Putman  KT28 

3335  Fieldstone  Or 

DoylestownPA  t$90f 

THE  BEST 
AND  THE  WORST  OF  1 987 

I  know,  I  know.  .  .this  was  sup- 
posed to  run  in  January,  Things 
got  a  bit  out  of  hand  here  with 
business  travel  and  other  proj- 
ects. Better  late  than  never! 

The  Best: 

By  far.  Novice  Enhancement. 
This  might  just  be  the  turning 
point  for  the  future  of  amateur 
radio.  More  hams  mean  more 
clout  in  Washington,  and  might 
mean  fewer  proposals  to  lake 
away  "unused1'  amateur  frequen- 
cies for  outside  interests. 

The  Worst: 

Easy,  Docket  87-14,  to  delete 
the  lower  2  MHz  of  220  and  re- 
assign it  to  a  service  that  doesn't 
need  it  so  that  service  can  employ 
a  mode  that  is  largely  unproven  to 
engage  in  communications  that 
are  unnecessary. 

The  Best: 

An  overwhelming  assortment  of 
equipment  for  Novices  and  220 
enthusiasts,  largely  due  to  Novice 
Enhancement  and  the  efforts 
of  ICOM  who  believed  in  the 
220  market  early  on  and  made 
the  commitment  when  others 
wouldn't. 

The  Worst: 

Conditions  during  the  January 
1987  Sweepstakes. 


VHF  and  UHF  Operation 

A  Close  Second: 

Conditions  during  the  Septem- 
ber VHF  OSO  Party. 

The  Best: 

Conditions  during  the  June 
1987  VHF  QSO  Party.  Operating 
6  meters  during  this  contest  was 
like  standing  in  the  middle  of  a 
20- a  I  arm  fire  while  the  Pope  holds 
a  press  conference,  aliens  are 
landing  from  outer  space,  and  you 
are  watching  the  Super  Bowl,  sev- 
enth game  of  the  World  Series, 
Stanley  Cup  and  NBA  finals  for  36 
hours.  .  and  trying  to  write  it  all 
down  for  posterity. 

The  Worst: 

Mutek,  Ltd.  going  belly  up  and 
out  of  the  amateur  business. 

The  Best: 

The  new  IC-275/475A  multi- 
modes.  They  finally  got  the  mes- 
sage. 

The  Worst: 

Making  reasonable  airline  con- 
nections from  Newark  (or  any* 
where)  to  Dayton  "87. 

The  Best: 

Yaesu's  attempt  to  get  hams 
interested  in  portable  operation 
again  with  the  FT-690R  and  FT- 
290R  portables. 

The  Worst: 

The  increasing  number  of  chal- 
lenges to  amateur  antennas  and 
lowers  by  restrictive  deeds,  zon- 
ing and  ordinances. 


Photo  A*  Wayne  Overbeck  N6NB  enjoys  some  mountaintop  6-meter 
operation  with  the  Yaesu  FT-690R 
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The  Best: 

Those  amateurs  who  perse- 
vered and  won  their  cases  with 
intelligent  planning,  good  legal 
counsel,  and  judicious  use  of 
PRB-1  where  needed. 

Close  Second: 

Those  amateurs  who  helped 
them  win,  whether  financially  or 
otherwise, 

The  Worst: 

Those  hams  who  didn't  bother 
or  didn't  care. 

The  Best: 

An  antenna  manufacturer  whtf 
had  the  guts  to  admit  they  had  a 
problem  with  their  bafuns  and  at- 
tempted to  correct  the  problem* 
after  stonewalling  it  for  too  long, 
thereby  winning  back  a  Jot  of  re- 
spect from  many  amateurs. 

The  Worst: 

Miller  Lite  and  doughnuts  for 
breakfast  during  a  contest.  Some 
of  us  never  learn .  .  . 

The  Best: 

Those  of  you  who  made  an  ef- 
fort to  (1)  try  a  new  VHF/UHF 
contest  this  year  (2)  added  a  new 
band  to  your  shack  (3)  built  some 
new  rig  or  accessory  (4)  finally 
fixed  that  1 0-year-  old  6-meter 
yagi  with  half  the  elements  bro- 
ken, , 

And  Finally; 

The  Best  wishes  for  1988  to  all 
readers.  Hope  it's  your  year! 

Travelling  Down  the  Road 

Yours  truly  had  to  make  a  short 
business  trip  out  to  Los  Angeles 
recently,  and  t  took  a  few  extra 
days  to  stay  and  chat  with  Wayne 
Overbeck  N6NB  and  his  wife  Deb- 
bie. Many  readers  will  recognize 
Wayne's  call  for  the  many  articles 
and  books  he's  published  on  a 
variety  of  amateur  and  computer 
topics.  Others  will  remember  hrm 
for  the  famous  cross-country 
jaunts  he  took  as  K6YNB  to  put 
several  states  on  the  air  for  2-me- 
ter EME.  Still  others  win  recognize 
the  call  as  the  one  that  dominated 
VHF  contests  in  the  single/multi 
class  during  the  70s. 

YepT  Wayne's  a  busy  guy 
Shortly  after  I  arrived,  we  hiked  up 
to  a  hill  west  of  Tustin  to  try  a  little 
6- meter  FM  work  with  the  FT- 
690R  and  a  whip  antenna.  Con- 
tacts were  quickly  made  on 
50  300  simplex  with  members  of 
the  Southern  California  Six  Meter 
Club    (thanks    for    the    monthly 


newsletters,  folks!)  over  surpris- 
ing distances.  With  a  pipsqueak  3 
watts,  we  worked  well  up  north  to 
the  San  Fernando  Valley  as  welJ 
as  around  L, A.  itself.  There  was  so 
much  smog  that  1  couldn't  see  the 
city,  but  the  radio  reports  assured 
me  something  indeed  was  there* 
Wayne  is  currently  Vice  Direc- 
tor of  the  ARRL  Southwestern  Di- 
vision, and  is  quile  active  in  pro- 
moting the  hobby  and  speaking 
before  clubs  in  his  division,  He  is  a 
professor  at  Cal  State  Fullerton 
and  the  University  of  Southern 
California,  where  he  lectures  in 
communications  law.  In  addition, 
Wayne  and  Debbie  enjoy  buying 
older  homes  and  fixing  them  up, 
which  keeps  them  very  busy. 
Add  to  that  Wayne's  continuing 
interest  hi  VHFAJHF  DXing  and 
contesting,  there's  not  much  time 
left  over! 


"More  hams 
mean  more  clout  in 
Washington 


tt 


Wayne  is  also  somewhat  fa* 
mous  for  his  tower-on-a-trailer  de- 
signs, ready  to  head  off  to  the 
nearest  peak  at  the  drop  of  a 
hat.  Right  now.  a  Tri-Ex  LM-470 
crankup  atop  a  custom  mobile 
trailer  occupies  a  good  part  of  his 
driveway. 

It's  quite  possible  that  Southern 
California  is  the  most  difficuft 
place  to  erect  a  tower  with  respect 
to  deed  restrictions  and  zoning. 
While  we  were  out  driving  along 
U5  to  San  Clemente,  Wayne  point- 
ed out  town  after  town  and  devel- 
opment after  development  where 
lowers  weren't  allowed.  Quile  de- 
pressing! It  seems  you  have  to 
buy  in  an  ofder  community  to  even 
think  about  a  tower 

I  did  mention  contests,  right? 
Wayne  hasn't  been  too  active 
lately,  but  in  the  70s  he  copped 
nationat  first  place  in  the  June 
contest  from  1973  to  1977,  con- 
secutively, and  the  September 
contest  from  1 975  to  1 977-  In  factr 
Wayne  has  pulled  off  a  #1  finish 
nationally  12  times  over  the  years 
in  VHF  contests.  This  guy  really 
takes  his  hamming  seriously!  I 
catled  Wayne  a  few  days  after- 
wards,  and  he'd  just  come  down 
from  Saddle  Peak  after  working  a 
tropo  opening  into  Hawaii  on  2- 
meter  sideband. 

Antenna  Parties 

You  know,  the  kind  where 
there's  lots  of  beer  and  munchies 


* 
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Photo  B  Dave  Porter  K2BPP  atop 
the  40-ft  level  getting  ready  to  put 
up  the  last  1Chft  tower  section. 

afterwards?  Well,  I  went  to  one 

Of  these  at  Bill  Radios  K20WR  s 
place  in  Liberty  Township^  NJ,  a 
few  weeks  ago.  Bill  lives  up  on 
a  900-foot  ridge  with  terrific  views 
in  virtually  every  direction,  and 
he's  put  up  an  impressive  collec- 
tion of  towers  and  aniennas.  The 
day  t  arrived,  he,  Dave  Porter 
K2BPP,  Leroy  Sliker  KA2UHS, 
and  Steve  Katz  WB2WIK  were 
lopping  off  50  feet  of  Amerite  tow- 
er with  a  5-element  HyGain 
"clone*  for  six  meters,  The 
weather  was  just  right.  .  .sunny; 
cool  and  lots  of  wind?  Well,  it 
seemed  like  it  when  I  climbed  the 
70-foot  Rohn  25  tower  to  get  a  few 
photos  of  the  site. 

Bill  is  an  old-time  VHF  operator, 
first  licensed  in  the  late  50s.  He 
was  quite  active  on  6,  2  and  220 
AM  in  the  60s  and  contested  as 
part  of  the  old  Interstate  VHF  Soci- 
ety (WB2GKE)  along  with  Steve 
and  many  others.  They  staged 
many  an  operation  from  Sheep 
Hill  in  Boonton,  NJ,  and  the  call- 
sign  K2XR  was  more  often  than 
not  atop  the  standings  for  the 
Hudson  Division  in  January,  June 
and  September. 

Bill's  getting  back  on  in  a  big 
way  from  his  new  "modular' 
QTH!  On  2,  he  runs  a  pair  of 
4CX250BS  to  19  elements  for  a 
whopping  signal f  and  two  stacked 
FO-22  yagis  with  100  watts  do  the 
trick  on  432,  A  4-bay  array  of  F9FT 
23-eiement  yagis  and  a  single 
7289  get  out  quite  weil  on  1296.  It 
was  only  logical  thai  he  gel  back 
on  6  meters  with  an  MMT  50/28 
and  outboard  amplifier,  Look  for 
him  this  year  in  the  various  con- 
tests! (Now  if  he  would  just  put  up 
Ihe  14-elemenl  yagi  I  left  there 
and  get  on  220  MHz.) 

News,  News,  and  More  News 

The  National  Contest  Journal 


(NCJ)  added  a  regular  feature 
on  VHF/UHF  contesting.  It's  co- 
written  by  Curl  Roseman  K9AKS, 
Mike  Owen  W9IP  and  Emil 
Pocock  W3EPT  and  contains 
some  very  useful  observations. 
Whether  you  are  a  serious  VHF 
conlester  or  just  getting  your  feet 
wet,  I  suggest  you  take  out  a 
subscription.  It's  available  for 
SlO/year  (6  issues)  from  the 
ARRL,  225  Main  Street,  Newing- 
ton  CT  061 1 1 . 

The  Cuyahoga  Falls  Amateur 
Radio  Club  is  sponsoring  the 
Crazy  8's  HFP  VHF  and  UHF  con- 
test to  be  held  from  1400Z  Febru- 
ary 6  to  2300Z  February  7,  1988. 
Hams  outside  the  8th  call  area 
work  only  8sT  hams  instde  work 
everyone  else.  Multipliers  on  HF 
are  State,  Province  or  DX  Coun- 
try; on  VHF/UHF  they  are  grid 
squares.  All  bands  from  1.8  to 
1296  MHz  are  valid  except  10 
MHz.  All  modes  are  acceptable, 
including  repeater  and  satellite 
contacts!  The  list  of  multipliers  is 
too  long  to  mention  here,  so  if  you 
want  to  give  it  a  shot,  write  Antho- 
ny Luscre  KA8NRC  at  5441  Park 
V*sta  Ct,  Stow  OH  44224  for  more 
information. 

Harry  Schools  KA3B  is  continu- 
ing with  his  excellent  compendi- 
um of  6  meter  data,  stories  and 
anecdotes.  I've  received  issues 
t*2  and  #3  recently  and  there  is  a 
wealth  of  information  regarding 
the  earliest  6- meter  trans-Atlantic 
contacts  as  well  as  a  trip  down 
memory  lane  with  old  antennas 
and  radios.  If  you  have  the  slight- 
est interest  in  this  band,  these  are 
must-reads.  Harry  states  that  he 
cannol  run  a  lull-time  subscription 
and  printing  operation,  but  will  cir- 
culate as  many  copies  as  he  can 
to  prominent  6-meter  operators 
around  the  world  with  the  hopes 
that  they  will  make  it  available  to 
others.  If  you'd  like  to  correspond 
with  him,  he  can  be  reached  at 
1606  S  Newkirk  Street.  Philadel- 
phia. PA  19145. 

A  Towering  Victory 

Readers  will  recall  the  rotatable 
DX86  tower  featured  in  Septem- 
ber T986  73  magazine  ("A  Rotat- 
able What?'").  Mike  Crawford 
WA2VUN,  whose  handiwork  is 
mentioned  here  from  time  to  time 
is  finally  able  to  have  one  in  his 
backyard  after  a  year's  blood, 
sweat,  and  tears. 

Mike's  neighbors  took  excep- 
tion to  this  "monstrosity"  marring 
his  landscape,  and  dragged  him 
into  a  series  of  hearings  before 
the  West  Caldwell,  NJ,  Board  of 
Adjustment.  Mike  retained  Robert 


Cherry  K2HBX  as  his  attorney  and 
wound  up  preparing  exhaustive 
engineering  studies  of  the  sturdi- 
ness  of  his  project.  He  aiso  had  to 
satisfy  to  the  FAA  that  his  tower 
presented  no  obstruction  to  air- 
craft and  required  no  markers.  Ail 
this  was  the  result  of  his  neigh- 
bor's attorney's  actions  to  find  a 
way  to  get  it  removed. 

Mike  did  it  the  right  way.  and 
prepared  for  Ihe  final  hearing  by 
obtaining  public  information  pack- 
ets from  the  ARRL  a  month  before 
and  distributing  them  to  all  seven 
board  members.  The  FAA  inquiry 
was  also  resolved  in  his  favor 
(no  obstruction,  no  lights),  and 
the  overwhelming  evidence  pre- 
sented in  the  engineering  studies 


"There  was 

so  much  smog 

that  I  couldn't 

see  the  city, 

but  the  radio 

reports  assured 

me  something 

indeed  was  there!" 


proved  (In  essence)  that  the  tower 
wasn't  likely  to  fall  over  unless  Ar- 
mageddora  was  upon  us!  Bob 
asked  me  to  testify  if  needed  at 
the  hearing  on  Mike's  need  to 
have  such  a  fall  tower  for  ade- 
quate communications  on  VHF/ 
UHF  bands. 

Bob  also  circulated  copies  of 
PRB-1  to  the  town's  attorney  as 
well  as  his  neighbor's  attorney,  so 
both  were  aware  that  some  ac- 
commodation had  to  be  reached. 
The  night  of  the  hearing,  which 


didn't  start  until  10:30  PM  and 

ended  nearly  at  1  AM.  his  neigh- 
bors made  a  proposal  to  drop  their 
complaint  if  Mike  would  agree 
to  plant  f  2-foot  evergreens  across 
the  back  of  his  properly  as  a 
screen.  All  parties  concerned 
agreed  in  principle  to  this,  and 
then  it  was  up  to  the  Board  to  grant 
the  necessary  variance  for  the  ex- 
isting 110-foot  structure,  I  got  my 
chance  to  testify  and,  as  luck 
would  have  it,  the  town  retained 
as  their  own  expert  witness  a  local 
Extra-Class  amateur  (and  engi- 
neer) who  was  a  town  councilman. 
Mike  won  the  case  in  every  re- 
spect. He'll  have  to  shell  out  a  few 
bucks  for  the  trees,  but  that's 
cheap  insurance  to  keep  hts  labor 
of  love  intact.  Now  he  can  crank  it 
up  without  fear  and  get  that  6877 
fired  up  on  6  meters! 

ORV  on  903 

Last  but  no!  least.  I've  finally 
added  903  MHz  to  the  station  here 
with  the  SSB  Electronics  LT-33S, 
about  the  only  commercially- 
made  piece  of  equipment  for  903 
on  the  amateur  market.  They're 
not  cheap  either,  with  the  devalu- 
ation of  the  dollar  boosting  the 
price  to  a  hair  under  $600.  If 
you're  disinclined  to  "roll  your 
own,"  however,  it's  the  only  way 
to  fly.  I  also  ordered  one  of  the 
Down  East  Microwave  33-elemenl 
loop  yagi  kits  for  903  and  will  have 
a  review  of  it  soon. 

I  plan  on  operating  as  many  of 
the  major  contests  as  possible 
from  mountaintops  and  rare  grids 
on  903,  1296  and  2304  this  sum- 
mer, so  I'll  be  looking  for  those 
readers  who  need  such  grids 
as  FN22,  23  and  24,  FN  34,  and 
FN  14  on  these  bands.  More 
details  on  this  type  of  operation 
will  appear  in  this  space  soon. 
Until  then,  see  you  Above  and 
Beyond  !■ 


Photo  C.  KgQWR's  shack  in  repair.  He's  very  active  on  144,  432,  and 
1296. 
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Number  20  an  your  Feedback  card 


Helping  and 
Hopping  the  HW 


A  few  adjustments  to  make  this  QRP  rig  really  perk. 


by  Terry  F.  Staudt,  L.P.E.  W0WUZ 


In  the  summer  of  1986,  financial  circum- 
tances  forced  me  16 sell  my  FT- 1 0 1 ZD  and 
MLA-1200.  The  ZD  had  Fox  Tango  filters 
plus  other  goodies,  and  I  fully  intended  to 
keep  it  until  the  wheels  fell  off.  In  short ,  I  was 
perfectly  satisfied.  The  only  consolation  is  1 
received  an  excellent  sum  when  I  needed  it 
badly. 

In  May  of  last  year  my  condition  improved 
and  with  the  '  'bug*  *  biting  my  ankle  off  1  was 
faced  with  the  dilemma  of  buying  someone 
else's  problem  that  looked  like  it'd  been 
kicked  off  a  bridge,  or  starting  from  scratch. 
With  a  little  remorse*  I  decided  to  go  for  a 
QRF  rig  and  make  the  best  of  it. 

I've  had  Heath  products  on  and  off  since 
1954  and  was  generally  satisfied  with  them 
(although  (  could  never  keep  my  sticky 
fingers  out  of  them).  The  HW-9  was  on  sale 
at  the  time*  so  I  decided  1  probably  couldn't 
go  wrong  and  picked  one  up  along  the  WARC 
band  kit,  Vm  very  glad  I  did— 30  and  12 
meters  are  fun  bands. 

The  HW-9  was  covered  in  the  "QRP*' 
column  in  July  1987  and  reviewed  by 
WB8VGE  in  August.  While  it  was  showered 
with  Rowers  except  for  the  vernier  drive 
problem,  nothing  was  said  about  some  very 
obvious  shortcomings, 

I'm  going  to  go  through  these  and  the  inex- 
pensive solutions,  with  a  tip  of  the  hat  to  Matt 
Adrian,  senior  technical  consultant  at  Heath, 
who  was  very  candid  in  response  to  a  very 
detailed  letter  I  sent. 

First  Things  First 

First  of  all,  the  vernier  drive.  This  is  a 
dreadful  little  thing  that  has  all  the  torque  of  a 
mouse's  tail.  The  only  way  to  avoid  having 
to  replace  the  darn  thing  over  and  over  (a 
crummy  job),  is  to  follow  the  installation 
instructions  TO  THE  LETTER.  Thcnt  oil  the 
brass  reduction  gear  on  the  capacitor  and  give 
it  a  generous  coating  of  office  equipment  or 
sewing  machine  grease.  You  really  can't  use 
too  much.  As  stated  in  the  manual  and  by 
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Photo  A.  The  Heath  HW-9  QRP  transceiver. 

WB8VGE,  do  not  force  the  dial  past  its  upper 
and  lower  stops.  About  the  fourth  time  you  do 
this,  the  vernier  rolls  over  and  dies.  Heath  is 
acutely  aware  of  the  problem  and  will  replace 
it  over  and  over  until  they  obtain  a  better 
device. 

VFO  Improvements 

The  second  issue  is  VFO  drift  and  calibra- 
tion. As  stated  by  WB8VGE,  this  is  a  trial. 
The  trimmer  on  the  main  capacitor  and  the 
slug  in  the  coil  move  in  lock  step  with  each 
other,  so  you  wind  up  chasing  your  tail.  Hav- 
ing been  involved  with  design  engineering 
for  some  time,  it  bacame  quite  apparent  that 
the  mix  in  the  VFO  tuning  slug  had  too  much 
permeability,  It's  a  bit  much  when  you  blow 
hard  on  a  *  'diddle  stick.*'  and  the  frequency 
changes  2  kHz, 

Vm  lucky  that  1  have  plastic  drawers  full  of 
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Fig.  I.  Tiie  position  of  the  vernier  drive  as- 
sembly. 


cores  pulled  from  junked  TVs  and  other  ap- 
pliances. Even  though  their  cores  weren't 
coded,  I  felt  a  red  or  preferably  a  yellow  mix 
was  called  for.  (The  yellow  is  the  most  stable, 
however  it's  generally  used  from  10  MHz  to 
40  MHz-the  VFO  is  5  MHz).  Well,  a  fc" 
yellow  slug  did  the  trick  and  the  frequency 
changes  "smooth  and  greasy/1  as  it  should. 
It  also  cut  the  drift  from  about  3  kHz  in  8 
hours  to  950  Hz.  As  for  the  linearity,  there  is 
one  slotted  plate  on  the  VFO  cap  that  a  Utile 
judicious  bending  with  a  jeweler's  needle- 
nose  pliers  will  yield  ±  2  kHz  accuracy  over 
the  dial  except  for  each  end  where  it  tends  to 
lose  its  mind  by  about  5  kHz. 

The  VFO  capacitor  is  grounded  through 
the  planetary  gear  and  vernier  drive,  which 
causes  a  "swish-nisde"  sound  when  tuning. 
Solder  a  piece  of  wicking  to  the  capacitor 
frame  through  the  WU"  cut.  through  which 
the  VFO  coax  passes.  Then  solder  another 
piece  of  tinned  shield  where  the  first  was 
soldered  to  the  VFO  coil  shield  can.  This  also 
drops  the  birdies  substantially. 

During  assembly,  I  painted  the  inside  of 
the  VFO  coil  shield  with  flat  black  'hobby' 
paint,  The  reason  for  doing  this  was  simply 
the  fact  that  it  was  so  bright  you  could  shave 
in  it.  One  doesn't  need  anv  infra-red  refiec^ 
tion  in  this  area! 

The  IF  and  AGC 

Although  the  receiver  has  no  RF  stage,  the 
IF  is  hotter  than  a  S2  pistoL  In  fact,  it  has  to  be 
de-tuncd  slightly  (manual  instructions)  to 
keep  from  oscillating.  Still,  though,  the  al- 
most total  lack  of  background  noise  from  15 
meters  up  bothered  the  heck  out  of  me.  Inves- 
tigation turned  up  two  problems.  The  First 
mixer,  Q107,  and  MFE-131  dual-gate  MOS- 
FET  had  an  injection  drop-off  rare  of  about  .8 
Volt  per  band  as  it  went  up,  A  quick  look  at 
the  specs  on  this  device  showed  it  to  be  a  bit  of 
a  wheel  horse  as  these  things  go.  Being  very 
well  acquainted  with  the  3N2 1 1  and  having  a 
few  on  hand,  one  was  tried  and  voila!  The 
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CrE  is  the  world's  largest  independent 

study  electronics  school.  We  offer  ten 
courses  covering  basic  electronics  to 
advanced  digital  and  microprocessor 
technology.  An  Associate  in  Applied 
Science  in  Electronics  Engineering 
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Study  at  home  —  no  classes.  Pro- 
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SAVE 
TIME 

and 

MONEY 

with 

THE 
HAZER 


Bring  things  down  for 
safety  and  convenience. 

Never  climb  your  tower  again  wrth  this  elevator  a/stem 
Antennas  and  rotator  mount  on  HAZER.  complete  system 
trams  tower  m  vsrtcto  m  on ght  position  Safety  I ocfc  system 
Operates  wnoe  raising  or  towering.  Never  can  fail. 

Complete  kitt  unci  odes  winch,  100  ft  of  caoJe,  hardware  and 
instructions,  For  Rohn  20  and  25  G  Towfrfs 

Hazer  2  -  Heavy  duty  alum.  12  sq  ft  load  $297. Q0  pod 

Hazer  3  ■  Standard  alum  8  sq  fi   load  $213.00  ppd, 

Hazer  4  -  Heavy  galv.  steel  16  aq  fi.  load  $270.00  ppd. 

Ball  Thrust  hearing  TB-25  for  any  of  above  $49.50  ppd, 

KENPRO  Antenna  Rotors 
1 1  sq  ft  Azimuth  Rotor  $214  95  ppd 

19  sq  ft  Azimuth  Rotor  $299  95  pod. 

2 7  sq  ft.  Azimuth  Rotor  $549.95  ppd. 

AZ-EL  Satellite  Rotor  S399  95  ppd 

Send  tor  fret  details  of  aluminum  towers  specifically 
engineered  tor  use  with  the  Hater. 

S  at  tt  fact  ion  gusranleed-  Call  today  and  charge  to  Visa, 
MesterCharg*  or  mall  check  or  money  order 


GLEN  MARTIN  ENGINEERING  \NC 
Rte  3  Box  322 
Boorwille.  Mo  65233 
816-882-2734 


KR-400 
KR-6Q0 
KR~2O00 
KR-S40O 
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N6KW  QSL  Cards 

The  finest  QSL  Cards  at  reasonable  prices. 
Basic  cards,  map  cards,  cartoon  cards 
photo  cards  and  more.  Your  idea  converted 
to  ink,  or  use  standard  designs,  525  ink 
colors,  any  type  of  card  stock.  Photos  in 
b/w  or  beautiful  color.  Have  a  card  that  fits 
vour  style.  Call  or  write  for  free  samples 
and  details.  Postage  appreciated. 

Chuck  Miller  N6KW 
KW  Litho 

RQ  Box  17390 
Ft.  Worth,  XX  76102 

(817)  332-3658 


THE  EXPERTS  EDGE 

HELP  AT  LAST  FOR 


Computerizing  Radios: 

Faster  Operation,  instant  QS¥~s  and  Mode  Coniro* 
Contesting 

Fasief  OSO  *  integrated  Terminal,  and  Radio 

Operation 

Digital  Operators 
Novice  to  E*lta 

FEATURES 


Computerized  radio  and  terminal  control 

Menu  driven  choice  selection 

40  tunc!  ion  hey  a 

Pop- up  Menus 

Split  screen  a  color  windowB  &ricm  speeds  4  frequencies 

Keyboard  red  to  frequency  control 

500G  bytes  memory  keyer  wttn  automatic  transmit 

receive  TransjWons 

SUPPORTED  EQUIPMENT 


Radios 

Mfl*lW3  T5-54Q 
TS440  TS-^ 
TS-811 


Terminal  Unit* 
A£AFlt232J»akrifl* 
Mil 
HK-232 


Com  put  arm 

1BH  PC  *  Done*  PS£ 

Cdorv  MonodBwne 

320KFiwflw» 

t  Sena*  ftirT  Pw 

ContraHed  Oevce 

2  Doc  Drivts 


10?^5  LtSfttri,trwooC 


EXPERTQ 

(8171  24S  7410 


Fort  Worth.  Tt«M  7ri1oB 
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Boost  the  Range  of  Hand-Helds 

Today's  hand-held  VHF/UHF 
scanners  and  handie-talkies  from 
Bearcat,  Regency,  Cobra,  and 
Radio  Shack,  ICOM,  Yaesu,  and 
Kenwood  have  excellent  sensitiv- 
ity and  talk  power,  but  their 
range  is  reduced  by  their  short 
flex  antennas. 

I  If)*  To  increase  the  range  of 

your  hand-held  scanner  or  trans- 
ceiver, connect  a  Grove  ANT-8 
extendable  whip  antenna,  equip- 
ped with  standard  BNC  base. 


By  Bob  Grove 
WA4PYQ 


EQUIP-tyft 


77ps  from  the  expert  on 
boosting  the  performance 
of  your  radio  equipment 


The  Grove  ANT-8  is  a  fully-adjustable, 
professional  whip  antenna  made  of 

chrome-plated  brass  and  equipped 
with  a  standard  BNC  base  to  fit  most 
hand-held  radios.  Length  is  extend- 
able from  7  to  46  inches.  Replace  that 
inefficient  "rubber  duckie"  with  the 
ANT-8  and  STAND  BACK! 

i     Only*!?5      plus  S1.50  UPS  Shipping  (US 

^        A  Grove  Enterprises 

140  Dog  Branch  Road  Brasstown.  N.C.  28902 

(704)  837-9200  or  (MC,  Visa  &C0D  only)  1-800-438-8155 


CIRCLE  169  ON  READER  SERVICE  CARD 


NEMAL  ELECTRONICS 


•Complete  Cable  Assembly  facilities  MIL~STD4520£ 

•Commercial  Accounts  welcome-  Quantity  pricing  *  Same  day  shipping  mos*  orders 

•Factory  authorized  distributor  for  Alpha,  Amp  he  not,  Beiden,  Kings,  Time,s  Fiber 


Call  NEMAL  for  computer  cable,  CATV  cable,  Flat  cable,  semi* rigid  cable,  telephone  cable, 
crimping  tools,  L>  sub  connectors,  heat  shrink,  cable  ties,  high  voltage  connectors* 


HARDLINE  50  OHM 

FXA12  1/T  Atumtrium  Black  Jacket... 
FLC12  1/2T  Cabteweve  oorr.  copper  btk  pd 
FLQ78  7/OT  Cahtewave  oofr+copper  bik  fit 
NM12CG  N  conn  1/T  corf  copper  m/f  ... 
NM73C0  N  coon  7/&  eorr  copper  m/t  „ 


■  *  »  ■   -  *  ■  r  >*■■■■  ■■ 


t  Pi  ■  ■  ■  ■  >r 


1.59/lt 

3.92/tt 

.2100 

54.00 


COAXIAL  CABLES  (per  n) 

1130  BELDEN  9973  very  tow  foss „ 46 

1702  RG8/U  95%  shield  tew  toss  foam   liga . 32 

mo  FG6X  95%  shield  (mini  8}  ■»»»«.»•-.•**» *»....,»»...,.  70 

1730  RG213/U  05%  shletd  mil  spec  NOV  fkL ...36 

1140  RG214/U  dot  silver  shfd  mil  spec 1.65 

1705  &G142B/U  dot  silver  *hldr   teflon  ins   ™ 1,60 

1310  RG217/V  50  ohm  5000  welt  dot  shtd  m„m„..$S 
1450  RG174/U  50  ohm  .JOO*  od  mtt  spec    T4 

ROTOR  CABLE-S  CONDUCTOR 

9C7822  2~1Bg*  end  6-22gs    ._ ,„   L,  W& 

GC162Q  2+16ge  tnd  &20ge ...30/Jt 


CONNECTORS  MADE  IN  USA 

ME720  Type  N  plug  tor  Beiden  9913 
NE723  Type  N  feck  tar  Beiden  9913.. 
PL259  shmderd  UHf  plug  far  RG8>273..^mmm 

PL25&M  Amphenai  PL259  . 

PL259TS  PL259  fefkm  ina/*iiver  Dieted 
PL25SAM  Arnprtenof  femefe-femefe  (bmetL 
UG175/UG1 76  reducer  tor  RG58/59  (specify).... 
UG21DS  N  ptug  for  FlG6>213k2l4  Sitoer 
UG63B  rV  jack  to  PU59  adapter,   teflon 

UG748A  S0239  to  N  plug  adapter,  teflon 

UG255  SQ239  to  BNC  plug  adapter,  Amphenot. 
S0239AM  UHF  chassis  mt  receptacle. Arnphenoi. 

GROUND  STRAP-GROUND  WIRE 

GS38  3/ST  tinned  copper  braid  ..— , ......... 

GSJ2   7/T  tinned  copper  braid 
GS200   1-1/T  heavy  tinned  copper  braid  . 
HW06  6ga  tnudeted  stranded  wire 
AW14    14gm  stranded  Antenna  wire  CCS 


$395 
4.95 


■  ■*  ■  ■  aria 


*•*  WTWHTTII  IH  I  *  + 


-...■-.,    ^ 


UMiiiiiiiinimiiiiii 


159 
„1.4S 
„„^? 

„aas 

6.50 
3.29 


30/tt 
40/lt 
-.2.00/ti 
35/11 
12/lt 


•Shipping:  Cable  S3/100,  Connector*  S3.00,  Vtia/MasEeixard  $30  min.  COD  add  12 M 

Catt  or  wnta  for  complete  price  flat  NemaJ's  new  36  page  CABLE  AND  CONNECTOR  SELECTION  GUIDE  is  avmlabfe 

at  no  charge  with  orders  of  $50  or  more,    or  at  a  cost  of  $4  with  crmdit  against  naxt  qualifying  order. 

NEMAL  ELECTRONICS,  INC.  1224ft  NE  14th  Ave.  N.  Miami,  FL  33161 
(J05)  893-3924  Telex  6975377  24§tr  FAX  (305)S954Jm 
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beginning  of  atmospheric  noise.  Not  a  lot,  but 
it  was  definitely  there  switching  between  an 
antenna  and  dummy  load.  Now  there  was 
light  at  the  end  of  the  tunnel.  (3N21  Is  can  be 
found  at  Fox  Tango*  I  also  am  sure  a  40673 
would  work  about  as  well ) . 

I  found  the  AGC  time  constant  to  be 
much  loo  fast.  Evidently  the>  didn't  want  to 
lose  a  "dot*  at  70  WPM.  After  watching  the 
S-meter  act  like  a  geiger  counter  for  a  few 
days.  1  changed  R312  from  47K  to  I50K  and 
C3J7  from  33  to  6.8  |JF.  These  are  the 
resistor  and  capacitor  that  determine  the 
AGC  decay  time  and  the  values  I  used  bring  it 
up  to  1 .02  seconds.  I  now  find  it  satisfactory, 
but  it  can  easily  be  stretched  out  with  a  bit 
larger  cap. 

To  liven  up  the  S -meter,  break  the  ground 
lead  to  R323  and  add  a  10K  potentiometer 
in  series.  This  allows  the  operator  to  adjust 
the  meter's  sensitivity  tor  more  realistic 
readings. 

Also,  reading  relative  power  out  on  the 
meter  is  troublesome.  Replace  R431  with  a 
25K  potentiometer  and  adjust  it  accordingly 
when  transmitting  into  a  dummy  load. 

Moving  Right  Along 

The  QSK  circuitry  of  the  HW-9  involves  a 
whole  lot  of  diode  steering-  but  the  almost 
essential  feature  (I  hate  relays)  does  introduce 
some  losses.  Here,  Heath  takes  it  on  the  chin 
by  using  the  same  old  "carload"  diodes  ev- 
erywhere, When  Radio  Shack  sold  Hewlett 
Packard  5082-2835  Schottkey  diodes  at  two 


for  S1.99  (276-1 124K  I  bought  a  whole 
bunch.  I  replaced  D30L  302.  403.  404  and 
407— all  in  the  RX  RF  path  with  them  and  an 
S-2  reference  signal  on  10  meters  went  to 
S-8-  Now  the  receiver  is  a  going  proposition. 
<lN295s  would  be  suitable  if  you  don't  have 
Schott  key's.) 

Removing  the  TIR  board  looks  like  a  proj- 
ect to  be  given  a  lot  of  thought  artd  807s.  Ii*s 
really  easy  once  you  know  how.  With  the  top 
jnd  bottom  covers  removed,  unsolder  the 
blue  wire  from  the  key  jack,  With  the  unit  on 
its  top  and  rear  facing  you,  remove  the  rear 
panel  (6  Phillips  screws).  Remove  the 
band  switch  shaft  and  put  the  retaining  collar 
in  a  safe  place.  Then  remove  the  lAn  nuts 
from  the  TR  board.  Place  a  washcloth  over 
the  front  panel  for  scratch  protection.  Now 
lift  the  T/R  board  from  the  rear,  setting  it 
vertically,  and  simultaneously  gently  lay  the 
rear  panel  over  the  front. 

Final  Points 

The  transmitter,  while  really  very  good, 
had  just  a  few  problems.  Again,  very  easy  co 
solve.  The  first  thing  was  the  inadequate  heat 
sinks  on  Q405  and  406  PAs.  The  finals  arc 
T05s  and  the  sinks  are  tiny  two  llnned  '  *top 
hats."  They  run  hot,  and  they'll  eat  up  your 
fingerprints  without  a  burp.  1  lost  a  pair  of 
finals  (I  used  thermal  compound —Heath  does 
not  supply  it)  and  not  wanting  it  to  happen 
again  looked  in  vain  for  better  sinks.  They're 
in  catalogs  but  nobody  carries  them,  I  finally 
Itmnd  some  U-shaped  beryl  TO-220  sinks 


with  slotted  fins  at  Gateway  Electronics,  a 

surplus  house  in  Denver.  Bandswitch  shaft 
clearance  is  a  factor  here.  After  careful  phys- 
ical alignment,  I  super-glued  them  to  the  tops 
of  the  existing  "hatsf\  Now  I  can  touch  them 
all  day— they  just  get  warm. 

The  other  problem  was  instability  on  15 
meters.  While  advancing  the  TX  level  control 
the  meter  would  suddenly  slam  *4hard  right/ 
and  the  frequency  counter  would  go  nuts.  E 
remedied  this  by  adding  a  little  emitter  bias 
( .70 ,  three  2 ,2  Q  resistors  in  parallel  on  each 
PA).  Now,  here's  a  problem  Heath  is  aware 
of.  Whew!  TX  transistor  Q402  is  being 
changed  to  Heath  pan  #4 17-293  (2N5770) 
and  Matt  Adrian  advises  all  HW-9  owners  to 
send  for  one.  It's  free  whether  the  unit  is  in 
warranty  or  not. 

In  summary,  would  I  buy  it  again?  I  sure 
would.  For  a  few  bucks  worth  of  refinement 
which  can  be  done  during  assembly  (which  is 
no  snap),  and  a  decent  antenna,  this  puppy 
will  work  anything  you  can  hear.  The  selec* 
tivirv  is  excellent,  as  is  the  RTT. 

On  the  whole*  you  can't  beat  it  for  pure 
fun.  Enjoy 


Terry  Standi  WftWUZ  has  been  a  ham  since 
1954,  and  has  contributed  to  the  pages  of 73  since 
196!,  He  enjoys  rag-chewing  DX  (almost  mutually 
exclusive !}.  A  licensed  professional  engineer.  Ter- 
ry consults  for  TV  and  radio  stations  nation-wide 
and  h  a  senior  technical  editor  far  Monitoring 
Times.  He  can  he  reached  at  716  M  Roosevelt 
Ave.,  Lowland  CO 80537. 


MICROPOWER-2 

PACKET  CONTROLLER 

A  VERY  LOW  POWER  TNC-2  CLONE, 
PERFECT  FOR  PORTABLE  OR  SOLAR  POWERED 

OPERATION. 

-  ONLY  40  MA  AT  9-13  VOLTS  DC 

-  SMALL  AND  LIGHTWEIGHT  (5"x7*x13/a"  -  22  OZ.) 

-  HARDWARE  HDLC,  BATTERY  BACKED  32K  RAM 

-  QUALITY  EXTRUDED  ALUMINUM  CABINET  WITH 
BAKED  WRINKLE  FINISH 

-  SUPPORTS  BOTH  RS-232  AND  TTL  COMPUTERS 

-  USES  TNC-2  EPROMS  -  INCLUDING  NET/ROM 
FIRMWARE  VERSION  1.1.5  PROVIDED 

ASSEMBLED  AND  TESTED 
ONLY  $179.95 


PC- 100  SERIES 

SINGLE  AND  DUAL  PORT 

PACKET  CONTROLLERS  ON  A 

PC  PLUG-IN  CARD 

DOES  AX.25  AND  TCP/IP  WITHOUT  AN 
EXTERNAL  TNC  OR  INTERFACE 


-  POWERFUL  SOFTWARE  PROVIDED  ON  PC 
COMPATIBLE  DISKETTE 

-  SWITCHABLE  FOR  EITHER  HF  OR  VHF  TONES 

-  HARDWARE  HDLC.  IC  MODEMS 

-  CONNECTS  DIRECTLY  TO  RADIO  - 
NO  EXTERNAL  INTERFACE  NEEDED 

-  PROVISION  FOR  EXTERNAL  HIGH  SPEED 
MODEM 

PC-110  SINGLE  PORT        $169.95 
PC-120  DUAL  PORT  $199.95 


WRITE  OR  CALL  FOR  OUR  NEW  CATALOG  OF  PACKET  EQUIPMENT,  SOFTWARE  AND  ACCESSORIES. 


TOLL  FREE 
(ORDERS  ONLY) 
800-223-351 1 
EXCEPT  FLORIDA 


oucmatf 


(C/,1f-Cffjfltf   3652  Wgst  Cypress  St..  Tamoa    FL  33607 

FLORIDA  ADDRESSES  ADD  5%.     *300  SHIPPING  /HANDLING  PER  ORDER 


TECHNICAL  INFORMATION 

7  3C  AM  -    11   PM  EASTERN 
(813}   874  2380 

TELEX:  650-206-1528  MCI 
FAX    (813)  B72-8696 
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1750  METER  TRANSVERTER  PARTS  LIST 

Resistors 

(Ohms) 

Resistors 

(Ohms)            Resistors   (Ohms) 

T1 

55  Turns  Primary,  1 6  Turns  Secondary.  Primary  uses 

R1.R26 

470 

R9.I 

R20 

51                       R29              4.7 

428  Enameled  Wire, 

Secondary  uses  #30  AWG  Wire  Wrap 

R2.R11,R12 

!       47 

R10 

560                   R30             1.01  Watt 

type  wire  wound  evenly  over  primary.  Use  Amidon 

R3 

82k 

R13-R18 

300  2W              R32              2k  PC  Pol 

FT-50-75  Toroid. 

R4 

22k 

R19 

2.5K  1/2W         R33,  R41     4.7k 

T2 

55  Turns  Primary.  6  Turns  Secondary, Primary  uses 

B5.R31.R3e 

i       1k 

R22 

1 .5k                   R34             680 

#28  Enameled  Wire. 

Secondary  uses  #30  AWG  Wire  Wrap 

R6.  R24 

270 

R23 

33                      R35              100 

type  wire  wound  evenly  over  primary. Use  Amidon 

R7,R21,R27 

r     2  7k 

R25 

1 80                    R37(  R38    2k 

FT-50*77  Toroid, 

R8 

6.8k 

R28, 

R39 

10                      R40              10k  PC  Pot 

T3 

50  Turns  of  #28  Enameled  Wire,  twisted  pair  apron  4  or 

5  twists  per  inch.Wind  tightly  and  evenly  over  an  Amidon  T-6S-3 

All  resistors  are  1/4  wall,  unless  noted.  K 

■  1000,  all  pots  are  linear  type,  printed 

Toroid, 

circuit  top  adjust. 

PARTS  ACQUISITION 

Capacitors 

K1.K2 

Digikey  Z304ND 

MX1                Minicircuits  SBL-3 

!             C1,C2,  C4tC19 

.01  50  Vdc  Min,  Polystyrene 

L4 

Digikey  M71 01 

L5                  Digikey  M801 9 

!              C30,  C31 

.01  50  Vdc  Min,  Polystyrene  Radial 

Y1 

Jan  Crystals 

R30               Digikey  1  0W-1 

C3,  C20 

.005  16  Vdc  Min.  Polystyrene 

R32 

Digikey  SOG23 

R40                Digikey  SOG 14 

C5,  C7,  C12-C14,  C33-C35 

.1  uF  50  Vdc  Monolythic 

MS1 

Digikey  HS1 15 

HS2               Digikey  HS101 

C9 

25pF  Variable  "highCT  type 

Cl7tC23 

Digikey  P6749 

d  1 8,  C>21 , 

CIS 

820pF  Silver  Mica 

C25,  C32 

Digikey  P6746 

C22t  C24        Digikey  P6752 

C16 

.001  250  Vdc  Min.  Polystyrene 

C26-C29,  C36       Digikey  P6750 

L3                  Digikey  MB021 

'              C17,C23 

1  uF  50  Vdc  Electrolytic 

F1A 

Digikey  F115-ND 

F1B                 Digikey  F002-ND 

CiatC2l,C22,C24 

4.7uF  35  Voc  Electrolytic 

C1,C2T 

C30,C31        Mouser23PW310 

C25.C32 

IOuF  16  Vdc  Electrolytic 

C4,Cl9 

Mouser23PS310 

C3+C2Q         Mauser  23PS2S0 

C26-C29,  C36.  C37 

2.2uF  50  Vdc  Electrolytic 

C16 

Mouser23PS2l2 

C15                Mouser  ME232- 1900-820 

C9 

Mauser  530*1 89-0509-5 

Transistors, 

Diodes.  Misc 

DIGI-KEY 

TV  ™  T^  ■M'M^^Bff              WT    W^^T           T    W  W        V 

AMIDON  ASSOCIATES 

01.04 

J310 

06 

2N2102          HS1        07    Heat  sink 

P.O  BOX  677 

12033  Otsego  St. 

QZ03 

2N2857 

07 

TIP31A          HS2       Q6    Heatstnk 

Thief  River  Fails,  MN 

North  Hollywood.  CA 

Q5,  Q8,  Q9 

2N2907 

56701 

91607 

QlG>Ql1 

2N2222 

Q12 

LM7812CT 

(800)344-4539 

(818)76(M429                                                         1 

MXt 

SBL-3 

01 

1 N4001 

K1.K2 

DPDT  PC  Reiay 

02,03 

1N914 

mini  circuits 

JAN  CRYSTALS 

V1 

3.4995  MHz  Crystal 

.  .005%  Tolerance  .32  pF  foad.  HC-18/U  type 

P.O.  Box  350166 

2400  Crystal  Drive 

case. 

Brooklyn,  New  York 

P.O.  Box  06017 

F1A 

1  Amp  fuse  "fast  acting" 

F1S               Fuse  holder 

11235-0003 

Fort  Myers,  Florida 

(718)934-4500 

33906-6017 
(800)237-3063 

Transformers,  Chokes,  Coils 

L1.L2 

27.5uH  Amidon  T-44-3 

39  turns,  #28  Enameled  wire 

MOUSER  ELECTRONICS 

L3 

4.7uH  Choke 

2401  Highway  287  North         or 

11433Woodsid9  Ave. 

L4 

IQOuH  Choke 

Mansfield,  Texas 

Santee,  CA 

L5 

3,3uH  Inductoi 

76063 

92071 

L6 

1  BOuH  Amidon  FT-50-61 

54  Turns.  #28  Enameled  wire 

(817)483-4422 

{619)449-2222 

Continued  from  page  3 1 


Experimenter  Sand  Beacon  List 


woes 


16313 

1*1330* 
15444 
iflflflfijX*' 
ITT.ODfflUC 

172  30V 

174  sa 
T7*WQX 
174327 
17485V 
F75  0DX 
r75.3W*K 
175.30SXK 
t?hA7t 

173  70 

175  703 
17S.S&I 
17&Q0D* 


wz  mmvwt 

WSG  PhoHqBhCA 

D  0«ltortf5l*rEWl| 

TSUN  CW*wCW|D«23) 

Cfl  tawniltiNH^W3} 

1\M  Plymouth  MA1FN41J 

SUK  aavKM  MOs  CA 

flTJfT  Sajwu»yOH<ENai) 

sua  tonMrtP^(FWKj) 

7FS  MoffliMno  WA 

HG  ra|«»0H(£NfllJ 

GEO  WrtfrJWttn  FL  (ELB8) 

KRY  CrwdaiiQH(ENBI) 

MUK  S*t  Luib.  Obi&po  CA 

ARK  L«lie  Afl 

FAW  OwmUT 

R  UcictMUEIWl 

KDO  WDTOBirCArCM95) 


5K£D 


CWjPSWWlBfl 
Oct  SmmoMFf 


iTtlfi         CO     GirHnd  $pnne  CO 
17030  SA      LVCslv!L|EM6& 


QRm 


24r*9/7dgjrs 
24hnfftiayi 

24  hnft  d«yi 

m 

24  hraff  days 

On  air  won 

Nights 

24hfsff  days 

Off  tor  summer 

TO 

Offlorsumrwr 

24  hrs/7  days 

24rtrsffdiys 

j4rtt£tfi%3j 

BPSKf ASCM 

34lwiV7dty| 


On 


17«4| 
V7S32S 
17700 
177  OQM 

1?7J 
177  21 
177  SOS 

177JM 
177  7S1B 


171.977 

mm 


mm 
iei  ise 

102  wx 

1 02  270XK 

10202 

1B2  90MK 

tSSIffXK 

ifi3fl6 

104018 


CAU  OTH 


WOi  Sc1Mt«fMp(7l| 
4 

M 
Kl 

AW 


call  am 


CT*FK31| 
MAlBMZl 


AtwiHV 

ftRBRpHV 

$truop.CA(CU8T) 


DW 
CT 


iMAfFN«ft 

Fl^st3KA2iOM*5> 


170,0*  tV       H 


TIM 
MPM 


NfTD 
IZJ 

m 

a 

FPV 

Z2 

PR* 

PL" 

& 


^call  changej 
WmmNJ 
San  Ute  City  UT 


BP6KM8CN 

24WTcfttfi11BHViniii 


Occ 

3*hnw7d^», 

BPSK/ASClllorimin*, 

CWSmlns..aksrnjwly 

OafclSKl  Ft  .;EIM  i  ?4  h.rs,'7  diyi 

SandabriBl  CA  Daily,  silem  0700-1 100  GMT 


toffllp  TN  (EM&5f 

!»*>AtoCA[CV97) 

OnndiHiiCA 

Sam  Simeon  CA 

£***toca.CAO«7i 

Tc*uciLaw?CA 


24hnW7dayi 
TO 

24lHW?diyt 

34btf7dt|« 
24i»i?7<tar» 


T64  32QJ 

1 14  380 

104500 

ItftJH 
104  75CXX 


»84  7?$JtK 
100  00 
10S41EKK 
1B-49 

105.50 
1B6  404XK 
IdS.OOOXK 
107.QOOS(K 

T«r.ooox 

107OO6VK 
107  04 
>8?2S3 

10730 
107  SO 
107» 


JR      Hhst  (tartboi  CT 

POIJ 
NO     ii»iajHi 
JKS     SafiAftSBteoCA 


O 


MA^MtZ) 


MEL  5anJowCA|CM97f 

ZYK  RWwifCA 

XMGRCt»slafltfTN|E«75) 

A2  Tucson  A^ 

UM  HflhoooinMAiFWi) 

MRM  Oakland  NJ(FN21) 

OBO  R.  Washington  PA  (FNM) 

KP  MurravswilB  PA  (FNOOJ 


OWIG  Treasure  JstarrfFL^ELM] 

OWR  Paso  flobles  CA 

TUS  BalAjrMD 

72  San  Simeon  CA 

Th\hait*^sM<*ef22,iw\iwwpdmiMW 

UPN  CACAaaii OH pEMJVtl  Ofllciawwr 

J  Lw  A-tgenes  CA  ?*  mV7  etyt 

KEN  PtPletiWieH^MJ  1000-1 230  wt 


Otv 

miUASQl 

Hnnr7d«)pi 

1 100-0100  WO/ 

1100-2400 

WKN  I74  7S 

2*nnW7(Uyi 

24hrtf?d«ti 

24twi/7da>i 

24ftfi/7dayi 

Occ. 

24lHS/?dnya 

ro 

BAindooc. 

TO 

Onilrioon 
Ooc 


nBDUGCT  CALLOTM 


107a 

T0750X 
107  94XX 
1I7  700SK 
107  046KK 
1S7  90QKK 
10047OX 

1087OQSK 
10900 

IM.210XK 

1KJ.360XK 

I39  56VK 

1K.7D0KK 

109.72BKK 

1te7ZBXK 

109.SOXK 

109B34X 


JW      Brafc*^A-^0 

SW      SftiJtowCAiCUBTi 
SO      Ea*UMfiCT<FIGl) 
XY       Kwr»KJ[FHZW 
MOO  Monroe*!*  KJifMJH 
9HDQ  Dtf>«*«JNiEK70) 


W 

JUG 

OYV 

TH 
1«B 


OwtngttC^FVm 

CifKrfw«rOH(EM79| 
DonoiaPAfFNOQ) 
Colts  Heck  NJiFNtti 
Foi£croMAlFK42) 


24h^Tcart 
24*nf7*yf 

0k 
24kfif70iyi 


24M«/7i 
(tack  on  art 

Z4hrt77diyt 
24hr»r?d«fs 
24hntf7d4yj 
Oil  to*  BumRtr 


GHK  PaNBayFLiELftfti  24hrtfiJ4y» 

SO(J  Morrow  OH  |EM7PJ  Oh"  fr  summer 

NTS  Mercury  NV  24  hrs/7  days 

ABC  Himon  Head  islands  SO  4EMB?»  24  huff  days 


SOTES.  C&ium  I— Frequents;  Column  1-Mmttfiratim, 
Column  3 -Location*  Column  4-Grid.  Cdum  J— Optra- 
tim  srhttkle.  X-Crvstal  emtrvf*  S—Shnthesiied,  V- 
l'FOr  ftwpann-  may  vary,  K—Profeummhir  Kfirr.  8R- 
fii  rrqurtt.  Oct— Occasionally.  JO—  Trmpofvnhcrffair 
r  to  Brief  AnJrruiti  tQxthr  Air 
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Number  21  on  your  Feedback  card 


Mike  Stone  WB0QCD 
PO  Box  H 
Lowden  tA  52255 

HarnQRPTV 

One  of  the  most  successful  Am- 
ateur Fast  Scan  TV  low-power, 
transmitters  is  PC  Electronics 
Model  KPA5  "Kreepy  Peepie" 
module.  It's  been  out  on  the  mar- 
ket with  just  a  few  minor  improve- 
ments for  over  two  years  now. 

The  module  is  a  circuit  board, 
and  all  the  parts  are  assembled 
and  aligned  by  the  Arcadia  Cali- 
fornia factory  facility.  The  buyer 
needs  only  to  put  the  module  into 
a  case,  add  a  few  switches  and 
holes  for  connectors,  and  begin  to 
have  fun  with  low-power  ATV!  The 
KPA5  unit  measures  about  .5- ,6 
watt  out  on  a  Bird  43  wattmeter 
{using  a  10-watt  400  MHz  slug)  on 
an  averaged  video-content  pic- 
ture-modulated image.  It  passes 
good  color  and  sound  signals. 
The  small  3.25"  x  4"  size  fits  any* 
where,  and  needs  only  a  300  rnA. 
1 3,8  VDC  supply.  It  can  be  crys- 
talled-up  for  one  or  two  transmit- 
ting frequencies.  The  most  popu- 
lar ATV  frequencies  are  439.25, 
434,  and  426  25  MHz. 

Microphone  input  takes  a  low-Z 
dynamic  type,  and  there's  also  a 
line  audio  input.  The  unit  can  be 
used  as  the  foundation  for  a  large 
base-station  exciter  (with  a  higher 
power  amplifier)  or  for  direct  uses 
such  as  remote-controlled  aircraft 
or  other  vehicles*  portable  pa- 
rade, or  special  event  remotes, 
remote  transmitters,  repeater 
transmitters,  link  transmitters, 
robotics,  security  monitoring,  etc, 
A  donated  PC  KPA5  unit  flew 
1000  feet  on  last  summer's  Ohio 
WB8ELK  helium-filled  balloon 
special  event! 

The  KPA5  sells  for  just  $159. 

1-Watt  ATV  Transceiver 

The  TC-7Q,  a  complete  one  watt 
ATV  transceiver  system,  is  also 
available  from  PC,  it  is  an  attrac- 
tive unit  mounted  in  a  Ten-Tec 
style  box.  The  TC-70  has  a  sensi- 
tive UHF  GaAsFET  tunable  down- 
converter  (for  receive)  and  stan- 
dard 4.5  MHz  FM  audio  subcarrier 
injection.  You  can  hook  up  your 
10-pin  VCR  camera  directly  with 
no  need  to  adapt  plugs  or  cut  off 
connectors.  The  TC-70  runs  about 
$300. 

Don  Miller  W9NTP  of  Wyman 
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Research  in  Waldron,  Indiana, 
has  similar  offerings  in  his  line 
of  FSTV  equipment.  In  the 
November  1987  issue  of  Spec- 
Corn  Journal  (Volume  17  No.  9), 
Don  announced  a  new  Milli- 
watt Ham  band  ATV  Transmit- 
ter ($60).  These  units  are  very 
low-power  and  good  for  certain 
home  applications.  Wyman  also 
has  a  one  watt  transmitter  and 
transceiver  package.  The  WR- 
450  transceiver  sells  for  $300. 
It  has  a  few  more  features  than 
PC,  including  on-carrier  sound. 
Both  competitor's  units  work 
very  well 

I  suggest  you  send  SASEs  to 
both  companies.  Tell  them  my 
column  in  73  Magazine  sent  you. 

New  ATV  Nets  on  20  and 

75  Meters! 

Bill  Brown  W68ELK  and  I 
kicked  off  an  FSTVers  Coordi- 
nating Net  every  Tuesday  eve- 
ning on  3.870.  It's  very  well  at- 


using  a  Radio  Shack  (Citzen)  LCD 
Quartz  mini-TV  set!  Gobble  up 
these  TV7s  folks  as  we  have 
found  out  that  they  go  all  the 
way  down  into  the  421  MHz  re- 
gion on  UHF  just  below  Channel 
14!  Very  few  TV  sets  do  that  all. 
Yes,  TV  shortwave  and  monitor 
buffs ,  that  means  you  can  "tune- 
in**  to  local  FSTV  action  without 
the  need  for  a  downconverter 
device,  You  will  need  a  good  an- 
tenna system  though  and  may- 
be even  a  preamp  unless  you 
are  very  close  to  source.  Sending 
and  watching  low-power  ATV  sig- 
nals is  FUN! 

Super  VHS  Is  Here! 

Ready  to  buy  a  new  VCR  or 
CAMCORDER?  SUPER  VHS  is 
here!  Shown  on  the  Today  Show, 
December  4th,  1987,  SUPER 
VHS  offers  nearly  twice  the  defini- 
tion as  standard  VHS  pictures. 
Over  400  lines  are  represented  on 
the  TV  screen  (standard  commer- 
cial TV  is  525  lines  in  America),  f 
have  seen  a  demonstration  and 
SUPER  VHS  is  going  to  be  the 
standard  for  all  others  to  shoot 
against  for  I  would  say  the  next  10 
years.  Judge  your  pocketbook  ac- 


"Who  coordinates 
the 


ft 


tended.  We  can  actually  be 
found  somewhere  between  3.860 
to  3.870  MHz  on  the  75-meter 
band,  Finding  a  clear  frequen- 
cy Is  often  nearly  impossible. 
There's  an  early  net  at  8  p.m. 
EST,  controlled  by  WB0OCD. 
The  late  net's  on  at  at  10  p.m. 
EST,  controlled  by  WB8ELK,  or 
WA4UMU  in  South  Carolina.  Be- 
sides some  good  check-ins  cov- 
ering the  East  Coast  and  most  of 
the  Midwest,  some  technical  dis- 
cussions get  going  among  mem- 
bers of  AVT  groups  and  clubs 
about  antennas,  the  video  signal, 
DXing,  etc. 

Why  not  join  in  on  the  fun?  We 
need  representatives  from  all  ATV 
clubs  and  groups  in  the  country  to 
check  in  and  report  about  their  lo- 
cal activity.  A  simitar  net  on  20 
meters  is  evolving  with  Dr.  John 
Fox  WB21LB/4  in  Alabama.  Tune 
into  14.235  MHz  on  Sunday  after- 
noons at  2  p.m.  EST.  John  is  mix- 
ing FSTV  discussions  with  SSTV 
pictures. 

Marty  WD0BCE  from  The  Dav- 
enport. \K  BRATS  ATV  Club  was 
having  a  lot  of  fun  running  around 
the  Quad-Cities  "portable  ATV" 
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cordingiy.  For  most  of  1988,  SU- 
PER VHS  will  be  expensive, 
Some  good  buys  will  become 
available  on  the  old  standard  VHS 
systems.  Now  is  the  time  to  jump 
in  and  get  yourself  either  a  low  or 
high  grade  unit! 

14.240  MHz  on  weekends  is 
where  you  will  start  hearing  more 
of  those  shrill  tones  called  ama- 
teur facsimile.  The  recent  an- 
nouncement by  AEA  of  a  new  PK- 
FAX  software  program  for  PK-232 
and  IBM  (and  clone)  users  for  FAX 
picture  video  TV  screen  receive 
and  transmit  has  opened  up  a  lot 
of  new  possibilities.  I  was  asked  to 
play  around  with  AEA's  new  soft- 
ware and  give  them  my  feelings 
about  what  they  had  developed.  I 
am  helping  them  now  for  some 
great  future  projects  at  AEA. 
Users  of  FAX  are  scarce — but 
they  are  around.  Greg  Mengel 
took  over  the  editor's  position  of 
the  Environmental  Satellite  Users 
Group  publication  and  will  soon 
be  promoting  FAX  transmit  capa- 
bility  on  all  bands.  There  has  al- 
ready been  a  lair  amount  of  ex- 
change done  in  the  past  couple  of 
years  using  computers  and  dedi- 


cated FAX  machines,  Japan  leads 
the  world  in  FAX  hobby  use.  They 
can  be  heard  on  14.240  Mhz  dur- 
ing early  morning  hours, 

ATV  Frequency  Coordination 

There  is  a  growing  problem 
today  with  some  established  state 
frequency  coordinators  tackling 
the  complicated  responsibilities  of 
sensible  spectrum  management 
when  it  comes  to  FSTV  on  UHF. 
The  USATVS  has  heard  a  number 
of  reports  of  gross  discriminations 
by  state  frequency  coordinators 
against  ATVers, 

Part  of  this  has  been  our  own 
fault!  We  haven't  organized  and 
been  there  to  help  them  make 
these  decisions  in  our  favor.  Tom 
O'Hara  W60RG  has  been  holler- 
ing about  this  for  years  as  has 
been  the  old  A-5  publication,  We 
need  your  help?  Register  your  sys- 
tem with  your  state  coordinator  at 
oncel  Many  slate  frequency  coor- 
dinators have  improperly  as- 
signed FM  links  and  repeaters  to 
slots  alloted  to  ATV  according  to 
the  ARRL  band  plans. 

ATVers  didn't  speak  up  and 
they  got  away  with  it  for  awhile. 
They  worked  simplex  for  many 
years  at  439.25  MHz  and  then  re- 
cently decided  to  build  up  an  in* 
band  70cm  ATV  Repeater  sys- 
tem. They  got  a  rude  awakening 
when  they  filed  to  coordinate  the 
421  and  426  MHz  output  chan- 
nels. If  you  are  having  a  problem 
like  this,  whatever  the  cause ,  write 
to  the  USATVS  for  help, 

A  "Frequency  Coordinator's 
Guide  to  Placing  ATV  Signals  with 
Guard  Channels1'  package  is 
available  from  the  USATVS. 
which  may  help  you  with  your  ATV 
problems.  Copies  were  mailed  to 
alt  listed  frequency  coordinators 
recently.  These  situations  must 
be  addressed.  I  spoke  several 
times  with  Dave  Sumner  K1ZZ  at 
the  League  about  the  coordina- 
tion problem,  but  the  League 
doesn't  feel  It  can  address  the 
issue  since  they  do  not  them- 
selves coordinate  or  sponsor  co* 
ordinators. 

Who  coordinates  the  coordina- 
tors? The  League  or  the  FCC  will 
eventually  have  to  address  this 
worsening  issue. 

Spring  is  just  around  the  corner1 
Are  you  beginning  to  make  plans 
for  Dayton?  We  will  be  at  The  Ra- 
mada  Inn  North  with  our  ATV 
Workshop  once  again  on  Friday 
and  Saturday  nights.  The  room 
will  be  crowded,  so  you  better 
come  early  to  get  a  good  seat.  See 
you  on  one  of  the  ATV  NETS  on  20 
or  75H 


1 


Special 


n  *   IB**   tS   A  REGISTERED  THADEWARK   OF 
INTERNATIONAL  BUSINESS  MACHJNES  CORP 


Seagate  ST  225.  20  MHz  hard  drive  with 
control  card  available  with  any  ay  stem  far 
$319.00.  Offer  good  thru  2/2988  Call  for 
customized  syitems 


SYSTEM  #2  $499.00 

MOTHERBOARD  WiTH  BIOS  AND 
ZERO  K  of  RAM  UPGRADABLE  TO  A 
FULL  640K  OF  RAM.  FLIP  TOP  CASE. 
XT/AT  LOOK  ALIKE  KEYBOARD,  ISO 
WATT  POWER  SUPPLY.  DUAL  DISK 
DRIVE  CARD  WITH  CABLES.  ONE 
FLOPPY  DRIVE  DS  DD  360K.  A  COLOR 
GRAPHICS  CARD  WITH   RGB  AND 


OUTSTANDING  PRICES 

ON  IBM  XT™  * 
COMPATIBLE  SYSTEMS! 

SYSTEM  #1  $299.00 

MOTHERBOARD  WITH  BIOS  AND 
ZERO  K  OF  RAM  UPGRADABLE 
TO  A  FULL  640  K  RAM.  FLIP  TOP 
CASE  XT/AT  LOOK  ALIKE  KEY- 
BOARD, 150  WATT  POWER  SUP- 
PLY WITH  ALL  THE  POWER 
NEEDED  TO  RUN  EXTRA  DRIVES 
AND  CARDS 

SYSTEM  #3  $799.00 

MOTHERBOARD  WITH  BIOS  CON- 
TAINING  256K  OF  RAM  UPGRAD- 
ABLE TO  A  FULL  640K  OF  RAM.  FLIP 
TOP  CASE.  XT/AT  LOOK  ALIKE  KEY- 
BOARD. ISO  WATT  POWER  SUP- 
PLY. COLOR  GRAPHICS  CARD  WITH 
RGB  AND  COMPOSITE  OUTPUTS- 
MULTI  UO  CARD  WITH  TWO  DISK 
DRIVE  PORTS,  ONE  PARALLEL 
PORT,  ONE  SERIAL  PORT  AND  ONE 
SERIAL  PORT  OPTION.  ONE  GAME 
PORT,  CLOCK  AND  CALENDAR  WITH 
BATTERY   BACKUP.   TWO   FLOPPY 


COMPOSITE  OUTPUT.  {ALL  YOU  NEED    OlSK  DRIVES  DS  DO  360K  AND  A 
IS  A  MONITOR)  COMPOSITE  MONITOR. 


PLEASf  INCLUDE   10*  OF  OHOER  FOR 
SHIPPING  AND  MANOUNG  CHARGES  ^MiNJWUM  12  50  MAXIMUM  *10) 
CANADIAN  OflOERS  ADD  17  50  IN  US  FUNDS   MICHIGAN  RESIDENTS 
\DO  4*t  SALES  tax  FOR  FREE  Ft  YEP  SEND  22  STAMP  OR  SASE 

Hal  Tronix,  Inc.       ■*****» 

P.O.BOX  1101  DEPTYN 

12671  DIX-TOLEDO  HWV 

SOUTHGATE,  MICH.  46195  PHONE  (31 3)201-7773 


TEN-TEC  &  MFJ 

HOURS 

12  00-6  WEST  Mon-Sal 


"HAL" 

HAROLD C  NOWLAND 
WSZXH 


AMATEUR  TELEVISION 


HAMS  SHOULD  BE  SEEN 
AS  WELL  AS  HEARD! 

TVC-4G  70cm  ATV 

Downconverter 
Now  only  $99 

Detivored  UPS  surface 
in  cont  USA 

•  See  live  action  color  &  sound  like  broadcast  TV 

•  Many  areas  have  ATV  Repeaters  (call  us  or  see  the 

87/88  ARRL  Repeater  Directory  pg,  328  for  your  area) 

•  Most  ATVers  use  home  cameras  and  VCRs  to 
show  the  shack,  projects,  home  video  tapes, 
public  service  events  like  parades,  races,  etc. 

•  Some  repeaters  also  have  weather  radar,  Space 
Shuttle  video,  BBS,  &  computer  video 

It's  easy  to  start  watching:  70cm  antenna,  a  TVC-4G 
and  any  TV  set  tuned  to  ch2,  3  or  4.  Our  TVG-4G  tunes 
the  whole  420-450  mHz  band  &  includes  GaAsfet 
preamp  &  mixer,  AC/12vdc  wall  plug,  attractive  shielded 
4x2*5x7  cabinet.  We  also  have  wired  &  tested  boards  for 
the  builder  starting  at  $39,  See  ARRL  Hbk  chapter  20, 
When  you  are  ready  to  try  transmitting,  we  have 
transmitters,  transceivers,  antennas,  and  all  your  ATV 
needs  for  the  70,  33  &  23cm  bands. 
Hams,  Call  or  Write  for  our  full  catalog  of  ATV  gear! 

(81  8)  447-4565  m-f  6am-5:30pm  psL      0fg?\        i{ 

P.O.  ELECTRONICS  ""* 

2522  Paxson  Ln  Arcadia  CA  91 006 


Tom  {WSORGJ 
Maryann(WB6YSS) 


CIRCLE  175  ON  READER  SERVICE  CARD 


CALL    LONG    DISTANCE    ON    YOUR    HANDHELD 


35    WATT    and    75    WATT    2-METER    AMPLIFIERS 


The  MODEL  33SA     wtfl  deliver   25   watts  of 
pnwer    usmg    (tie    latest   ssata-QMhe-airt   cir- 
cuitry.    The  ampullar  will  operaia  SBB  or 
FM  and  is  compatible  with 
most     handheld      trans  - 
ceivers,      inducing      flia 

«0O.   TR25M.  TT4360D 
IC-2AT,  Vartu.  Santec.  and 
Ten  Tec   Onsy  300  mm  input 
»«ii  dei<ve*    5    watts     qui 
3  watts  m  wil  dttfcver  35 
M$t£  Qui      Mammum  input 
feve<  15  5  w,i 


We  so&fiiahfi>   in   carryinp   a  cpmofgig   oarli  Lsl 
for  [he    14&    and    300    watt    HF    ampWiars    as 
described  in  the    MOTOROLA   Bui  lei  ins    EB^27A, 
AN-758,     EB-63,    AN-762    Etnd 
as  described  in  tha  ARAL  Hand 
hook     We  also  carry    a    line    of 
ATV   «Quipm«rtT  for    70  and  33 
CM      For    detailed    information 
and  pre**,    can    or    wtrte    lor 
o  u?  fr ee  catalog 

1*00*  L     USA     ()*«■!]     Kil     S     T3.4S 

ttOOEL     *?5A     |74**I1)     Kit     11  ISM 

|*M   1?  M    S  h.pp.ig    ind   Handling] 


CCI 


(Communication 
1  Concepts  Inc. 


•iM^flpr  charge 


IJH  a«*n  Slr«l  "  n«yt4ii.O>iiei  *W0l  *  |&1  )|  JJ0-«T? 


•  SUPERSCAF • 

(A  Switchcd-Capacilor  Audio  Filter) 


Ah 
• 

■     'in 
It 

FHUXfl 

1   > 

1        .LI  I'll* 
11 

(f.  W  4 

• 

I     — 

CIRCLE  39  ON  READER  SERVICE  CARD 


+f      Mobile,        VHF,        BIW,        Alpha-Delia,        Connectors, 
Synthetic       Rope.      Spi  Ro.  MFJ,      Ned,      heti. 


Wire        & 
Smiley 


I..U.U-. 
duckti. 


Take 

full 

advantage 

of  your 

Reader 

Service 

Numbers! 


SuperSCAF  is  a  versatile  switched-capacitor  filter 
for  eliminating  inlcrftf  e-rvce  and  noise  oo  CIV,  SSH 
RTTY,  AMTOR.  PACKET  and  other  narrow  band 
modes.  Extremely  sleep  filter  skirts  remove  adjacent 
duller  and  nots^  In  enhance  weak  signal  reception  and 
^really  inrreaSc  intelligibility  and  likening  cximfort 

SuperSCAF  Incorporates  a  iiwltrhcd-capacltof 
bandpass  filter,  tin  economical  imp  le  mental  ion  of 
digital  filler  technology.  Exlri  -..-  -harpness.  stability, 
a i curacy  and  complete  freedom  from  ringing  character- 
ize  this  design  approach  Bandwidth  is  adjustable  from  a 
minimum  of  30  Hz  to  a  maximum  of  170G  Hz.  allowing 
opti  mum  passband  tailoring  under  widely  varying coadi* 
bona  Skirl  slope  is  ISO  dB  per  octave  [about  twice  as 
$teep  as  a  good  cryilaJ  filter! ,  and  stopband  attenuation  is 
at  least  51  dB.  SuperSCAE  Es  connected  via  the  receiver  s 
speaker  or  headphone  output  and  provides  1.5  Watts  to 
drive  n  3.2  to  S  Ohm  spenker.  Su per SCAF  operate*  intm 
105 10  130  VAC 

StiperSCAF  is  uvaiJnhle  as  an  easy  hi  assemble  kit, 
No  adjustments,  calibration,  or  test  equipment  are  re- 
i|uired.  The  kit  can  be  completed  by  most  builders  in  one 
or  1  wo  event  ngs  -  SupcrSCA  F  is  a vaila  ble  for  5 1 2*  v5  plus 
$700  shipping  and  handling.  Order  from  Af  truniCS,  In 
PO  Box  7S5  Longwood.  FL  J27S2  t>7S5  Florida  resi- 
dents should  include  state  saks  lax 

AFTRONICS,  INC. 

P.O.  BOX  785 
LONGWOODP  FLA  32752-078S 


CIRCLE  ISO  OH  READER  SERVICE  CARD 


CIRCLE  251  ON  READER  SERVICE  CARD 
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Number  22  on  your  Feedback  card 


Looking  wes  t 


Bill  Pasternak  WA6ITF 
28197 Robin  Ave. 
SaugusCA  91350 

Nostalgia— 

Philco  To  Hollywood 

I  sat  glued  to  the  dial.  It  had 
been  years  since  I  had  tuned  in  to 
any  of  the  world  above  the  BC 
band.  It  was  1958,  and  there  I  was 
hearing  voices  from  other  coun- 
tries. .  .other  nations,  .  .other 
places.  Oh,  I  had  heard  them  be- 
fore many  years  ago  when  the  old 
Philco  console  in  our  livingroom 
stilt  had  a  semblance  of  life  to  it. 
The  Philco  had  been  a  wedding 
gift  to  my  Mom  and  Dad  in  the  late 
'30s,  It  was  state-of-the-art  for  its 
time:  a  dozen  or  so  "loctal'*  tubes 
in  the  RF,  IF,  and  audio  preamp 
sections;  a  pair  of  2A3s  for  audio 
output;  and  a  Type  80  as  the  pow- 
er rectifier. 

That  box  really  could  blast 
you  out  of  the  room  with  25  watts 
RMS  into  a  12"  electrodynamic 
speaker.  It  also  boasted  the 
strangest  record  player  ever  de- 
signed— one  that  had  the  needle 
vibrating  a  mirror  that  modulated 
a  beam  of  light  going  to  a  photo- 
cell.  It  only  played  78  RPM 
records,  but  in  that  era  that's  all 
there  was. 

As  a  toddler  I  sat  glued  to  the 
old  Philco,  listening  to  such  pro- 
grams  as  "Let's  Pretend/*  "Big 
John  and  Sparkle/1  "The  Lone 
Ranger/*  and  of  course  "Little  Or- 
phan Annie/'  By  age  5.  I  even 
had  my  very  own  Little  Orphan  An- 
nie Secret  Society  Decoder  pin* 
To  this  day  I  can  remember  the 
vibrant  tones  of  announcer  Pierre 
Andre  listing  out  the  numbers  that 
made  up  the  "secret  message' f 
from  Annie,  For  those  born  after 
WW  flt  I  can  only  suggest  that 
you  rent  a  videoeassette  of  "A 
Christmas  Story"  which  was  writ- 
ten and  produced  by  my  friend 
Jean  Shepherd  K20RS.  It  tells  it 
truly  like  it  was. 

Death  of  a  Radio 

Sometime  in  late  1950  or  1951 , 
the  Philco  stopped  playing.  By  the 
time  it  crackled  its  last,  I  was  old 
enough  to  have  discovered  what 
the  "other  numbers"  on  its  tuning 
dial  were.  By  age  9, 1  had  graduat- 
ed from  "Annie"  to  the  "Beeb/* 
and  also  to  some  other  voices  that 
spoke  in  tongues  that  I  could  not 
understand.  In  fact,  I  understood 


little  of  what  was  said  on  the  BBC, 
but  I  listened  intently  because  it 
sounded  different. 

About  the  time  the  Philco  went 
to  the  place  where  good  old  radios 
go,  my  Dad  went  out  and  bought 
another  toy.  It  was  a  strange  ob- 
ject with  a  10"  glass  window  and 
was  called  an  RCA  Model  630 
Television  Set.  Dad  said  it  was  a 
radio  with  pictures,  and  indeed  it 
was.  Soon,  all  of  the  characters  I 
had  learned  to  love  in  my  imagina- 
tion on  the  Philco  were  there  in 
front  of  me  on  the  RCA,  Names 
like  Big  John  Arthur,  Andy  DevineT 
The  Lone  Ranger,  and  Hoppalong 
Cassidy  became  living  creatures 
in  my  kids'  world,  and  the  voices 
from  the  Philco  soon  faded  into 
the  ether.  The  Philco  itself  had  be- 
come naught  but  a  table  to  sup- 
port the  RCA  "Looking  Glass." 

I  had  developed  more  than  just 
an  affinity  for  the  technical  side  of 
radio  and  television.  During  my  ju- 
nior high  years,  I  started  hanging 
around  a  local  radio  store  whose 
owner  realized  that  I  was  not  go- 
ing to  let  him  alone  until  he  taught 
me  everything  he  knew.  His  name 
was  Sol  Rosenthal,  although  we 
all  called  him  Jommie-  Thanks  to 
Jommie,  by  the  time  I  entered 
Lafayette  High  School  in  Brooklyn 
New  York,  J  could  completely 
field-strip  and  rebuild  on-site  any 
Victor,  Bell  &  Howell r  or  Ampro 
sound  projector  that  had  been 
built  to  date. 

I  could  Iroubleshoot  any  prob- 
lem in  a  radio  or  television  receiv- 
er and  affect  a  cure,  I  had  also 
gotten  the  Philco  to  play  again, 
albeit  poorly,  and  with  quite  a  bit  of 
hum.  There  was  just  no  budget  for 
a  kid  in  his  young  teens  to  buy 
expensive  electron  tubes  to  re* 
place  those  that  had  developed 
heateMo-cathode  leakage,  I  lived 
with  the  hum,  and  that  made 
shortwave  reception  impossible. 

It  was  only  a  few  days  after  start- 
ing high  school  that  1  met  Henry 
Feinberg.  To  this  day  I  can  re- 
member the  odd  lettering  across 
his  loose-leaf  notebook.  Just  five 
characters:  K2SSQ.  I  knew  that 
was  a  ham  radio  callsign,  so  I  sur- 
mised correctly  that  Henry  was  a 
radio  amateur.  In  short  order  we 
had  become  friends;  then  close 
friends.  It  was  on  my  second  or 
third  trip  to  Henry's  house  that  he 
gave  me  an  old  Emerson  table 
radio. 


The  Emerson  looked  like  any 
other  old  radio  except  that  it  tuned 
two  bands.  It  covered  both  the 
standard  broadcast  band  plus 
shortwave  from  about  5  MHz  on 
up  to  18  MHz,  It  didn't  work  very 
weiL  But  after  a  stop  over  at  Jom- 
mie's  shop  and  an  hour  session 
with  the  RCA  Ryder  Channetist 
and  Clough-Brengle  signal  gener- 
ator, we  soon  had  the  1935  beast- 
ie  percolating  better  than  when  it 
was  new.  Jommie  was  a  true  mas- 
ter  at  getting  every  microvolt  of 
sensitivity  oul  of  a  radio,  and  he 
walked  me  step-by-step  through 
alignment  procedures  that  were 
not  in  any  book!  8y  7  PM  that 
night,  after  Dad  inspected  the  ra- 
dio to  make  sure  that  I  would  not 
electrocute  myself,  I  was  busy 
tuning  in  the  world.  Little  did  I  real- 
ize that  moment  was  to  shape  my 
destiny  and  guide  my  life. 

Graduation 

Within  a  year,  I  graduated  to  a 
used  Heathkit  receiver.  Another 
year  and  1  obtained  my  ham  li* 
cense  and  built  my  first  transmit- 
ter. Several  years  later  I  was 
among  the  first  to  introduce  SSB 
to  the  VHF  ham  bands.  With  the 
advent  of  repeaters,  I  designed 
and  installed  the  first  split-split  re- 
peater to  operate  in  a  locality  and 
in  an  era  where  most  people  felt 
that  amateur  radio  and  two-way 
FM  had  nothing  in  common. 

Shortwave  listening  and  ham 
radio  led  me  to  broadcasting  as  a 
career,  f  started  in  radio,  did  a 
stint  in  automated  disco  lighting, 
spent  some  time  In  consumer 
electronic  service,  and  was  play- 
ing with  broadcast  videotape 
recorders  almost  from  the  day  that 
Ampex  developed  the  VRX-1000. 
I've  written  and  published  several 
books  and  numerous  magazine 
articles,  and  co-produced  several 
films  and  videos.  In  "Amateur  Ra- 
dio's Newest  Frontier,"  j  got  the 
chance  of  a  lifetime  and  actually 
climbed  aboard  the  spaceship  Co- 
lumbia' I  again  felt  like  a  kid  with  a 
new  toy — only  a  lot  better! 

Epilogue 

Time  passes.  It's  now  almost 
Thanksgiving  Day,  1987.  Maybe 
that's  why  alt  this  has  been  run- 
ning through  my  head.  After  a 
while,  one  tires  of  repeaters,  and 
repeater  owners  fighting  the  fre- 
quency coordinator,  fighting  a  pi- 
rate repeater  trying  to  take  the 
channel,  or  fighting  each  other,  I 
thought  all  that  would  have  died 
by  now,  but  with  each  wave  of  new 
hams,  we  get  history  repeating  it- 
self Life  goes  on. 


Butf  sadly;  not  forever.  Jommie 
is  gone.  He  was  a  good  friend 
and  a  good  teacher.  Did  l  mention 
that  he  eventually  became  a 
ham  and  joined  in  on  the  fun 
with  our  old  6-meter  gang?  I 
was  very  sad  to  learn  of  his  pass- 
ing several  years  ago,  I  have  a 
sneaky  feeling,  though,  that  he 
would  be  happy  to  know  that  the 
kid  who  hung  around  his  store 
worked  out. 

Henry  is  still  around.  I've  written 
about  him  before,  and,  in  fact  he 
has  written  a  few  articles  for  this 
magazine.  While  we  were  still  in 
Lafayette  High  School,  Henry  got 
a  part  time  job  working  with  Don 
Herbert  on  Don's  original  "Watch 
Mr.  Wizard*'  show.  Talk  about 
something  that  can  change  your 
life.  Henry  originally  wanted  to  be 
an  electronic  engineer.  Today  he 
is  the  director  of  corporate  ex* 
hibtts  for  AT&T.  He  designed  the 
Gell  Telephone  pavillion  at  Walt 
Disney  World's  Epcot  Center  in 
Florida,  produced  a  number  of 
award-winning  films  for  the  old 
Bell  Telephone  System,  and  just 
finished  work  on  the  brand  new 
AT&T  Corporate  Exhibition  Cen- 
ter in  New  York  City,  In  amateur 
radio  circles,  I  think  he's  probably 
best  known  as  the  ham  who 
helped  ET  to  call  home.  You  may 
remember  in  the  Spielberg  classic 
"ET— The  Extraterrestrial/'  the 
space  communicator  built  from  a 
party  umbrella.  Speak  'n  Spelt 
toy,  and  assorted  electronic  good- 
ies, That  ''communicator"  was 
designed  and  built  by  ham  radio's 
own  K2SSQ  with  parte  purchased 
at  the  Dayton  Hamvention  Flea 
Market! 

Have  to  run.  Have  to  buzz-up 
Henry  on  the  landlme  and  get 
some  information  on  how  to  fix  the 
disk-drive  for  this  Commodore 
C-64.  One  of  them  went  behy-up  a 
while  ago,  but  even  though  he's 
3,000  miles  away,  our  friendship 
lasts  the  miles.  What  other  hobby 
bridges  the  miles  in  less  than  a 
wink  of  an  eye? 

Oh  yes,  does  anyone  out  there 
know  what  ever  happened  to 
some  of  my  other  high-school 
aged  ham  friends?  Let's  see: 
There  was  Vinnie  Bonjourno 
WA2JYG;  Bill  Regina  WA2PHR 
—and  a  special  guy  named  Char- 
lie  Zusman  WA2AKX.  None 
of  them  are  in  the  Callbook 
anymore.  It's  Charlie's  fault  that  I 
became  a  ham  in  the  first  place 
I  must  tell  you  that  story  some- 
time. The  thoughts  of  yesterday 
race  through  my  mind  as  I 
write  the  late  shift  from  Los 
Angeles. 
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MAKE  CIRCUIT  BOARDS 
THE  NEW,  EASY  WAY 


WITH  TEC-200  FILM 

JCIST  3  EASY  STEPS: 

Copy  circuit  pattern  on  TEC-200  film 
using  any  plain  paper  copier 
Iron  film  on  to  copper  clad  board 
Peel  off  film  and  etch 

convenient  8^  x  1 1  size 
With  Complete  instructions 

SA  TISFACTIQN  GUARANTEED 

5  Sheets  For  $3,95  W  Sheets  only  $5.95 

add  $  i  .00  postage       NY  Res.  add  sales  tax 

The  MEADOWLAKE  Corp. 

Dept.  Ct  P.O.  Box  497 
Northport  New  York  1 1 768 


CIRCLE  55  ON  READER  SERVICE  CARD 


H'S  GOODIE  FROM  THE  CANDY  STORE 

A  E  A  PK-64A  W  HFM 


1988  NORTH  AMERICAN  LISTINGS 
CALL  BOOK  £19*95  LT.O. 

QVF.RA77?  HAM  RELATED  ITEMS  f«  STOCK.  ML  PfllCES  FOE  PKESTON 
btfid  SAM  f<i]  KITY  4  PACKET  TfitUi  I.JST   Mem-  ipetfafi  in  ctafttffedi 

ROSS  DISTRIBUTING  COMPANY 

P,0,  Bo*  234,78  South  State  Street  Preston.  Idaho  83263 
Telephone  { 208)852-0830  We  Close  at  2:00  on  MOM.  &  SAT. 

CIRCtE  254  ON  READER  SERVICE  CARD 


r  HI- PERFORMANCE  DIPOLES1 


T^T 


^c 


T 


MPD-S 


Ui 


MJTEtHIAK  TPIAf  IKdilll  CUSTOM  ASSatBLBD  TO  TPITP  Cmna  tnzQr&L.  HAMS  -  ALVISE 
H7.0F  CEMTEK  AUD  EACH  EJiD  -  HJU»li  A3  r,HV£tl¥6tl  "V"-  H-GRISWHfcl.,  VEPT  DIFQEE. 
5^?P[HC   3(pnt«    -    DtltotEltL1-!  AL    I^ALI^Y    -    ST'AIHf.EES    HAPJWMJC   -    rjillw,    PflHift    - 


Mii-Ttinr,  HiOH-tyficiBiCt  des-ick. 


PSPSPH^i-   CT1KCK,    HO,.    OR   C,*.D.     I  III 


HPD-i*  *rj-*0-.Jfl-15-1On  N»-rcH.rniif|4|i£S    1^5  fO\^t  *T    U»f<X.,  .  *.  .T-, t*5pptl 

ML-D.-i  ifl-IUh  HAi-frtHJliBllJUK:*    LIFULl!  l|W^Iy    85  .  5S ,  1 1  £ '  L )  . .  13  Ippd 

Kpfi-J  tfid-flB-*<5t|  HI-FESFC*KW*M    DlPtt.1    113"    lAJ, ,.,... .„  T  r  „  t^ppd 

SBO-*  Vfifl-BC-CC-IO-tS- I '3N   JfJlCV-SKW   Iiri/ULE    H  "    btel£r,.- LMlppd 

J3D-1*    40  -  ID-  2  3- 1  !.R  4?ACE- SAVES    BIP3LE    f3J?BCIPy    «'    or   *0  '    LOWC I  .  I*  JHHf 

-9-UAN5ig    WI7W   HIW-WmflUC-FAHCS   TOREF. 


:;a:;k    run    LJ47*J.iitSjS  Or    Jfl    ai  i':.|.K ,    =Lurt«=.    and  LtthEJi    1*1  J  QUE  AnT-QiHJLS. 


L 


W9INH    ANTENNA!  31  a -JM- 3*14 

I  OX  393  Ml.  PROSPECT,  IL  AQ056 


CIRCLE  38  ON  READER  SERVICE  CARD 


THE  RF  CONNECTION 

"SPECIALIST  IN  RF  CONNECTORS  AND  COAX" 


Part  No, 

PL-259WSA 
&3  1SP105Q 

83-022 
PL-259yST 
UG-175 
LKM7G 

UG-21D/U 
U&21BW 

9913/PM 

UG-21D/9913 
UG -21  BfflS  13 
UG-ldfr'U 
UG-83/U 


Description  Price 

UHf  Mate  Phenolic,  USA  made  $.50 

PL  259  Phenoltc .  Amprtenol  .  7  5 

PL259  Teflon,  AmpnerKtf  1 .45 

UHF  Mate  Stiver  Teflon,  USA  L30 

Reducer  for  RG-58  ,20 

Reducer  for  RG-59  &  MINI  8  .20 

N  Ma  le  RG-8,  213,214,  Amphenol  2 .95 

N  Male  RG-6.  2 13.  2 14,  Kings  3.75 
N  Male  Pin  for  991 3,  90B6.  8214 

fits  UG-2 1  DiU  4  UG-2 1 B/U  N '  s  1  50 

N  Male  for  RG-S  with  99 13  Pin  3,9  5 

N  Male  for  RG  8  with  99 13  Pin  475 

N  Mate  to  SO-239 ,  Teflon  USA  5 .00 

N  Female  to  PL-259,  Tef ton  USA  5 .00 


"THIS  LIST  REPRESENTS  ONLY  A 
FRACTION  OF  OUR  HUGE  INVENTORY" 

THE  R.F.  CONNECTION 

213  North  Frederick  Ave.  #11 
Gaithersburg,  MD  20877 

(301)840-5477 

PFUCES  DO  NOT  INCLUDE  SHIPPING 

PRJCES  SUBJECT  TO  CHANGE 

VISA,  MASTERCARD,  OR  CO.D, 

UPS  C.O,D.  ADD  $2.00  PER  QROER 


CIRCLE  1 15  ON  READER  SERVICE  CARD 


Low 
prices 


Jfeg. 


Prices 


& 


SPECTRUM 

6 1 7  West  El  k  A ven  u  e  •  B  emberg  Center 
Elizabethton,  Tennessee  ■  37643 


TENNESSEE'S  NEWEST  HAM  STORE 

"CHECK  IT  OUT" 

v*  This  months  Special— Paragon  ;% 

. ,  t  r  .  at  an  unbelievable  low  price 
Authorized  Dealer  For— TenTec,  Astron, 
MEL  and  Larsen  {FOB  Eli^bethtonl 

udd5^  Vim.  &  Mastercard 
Call  Toll  Free  $2.00  COD  Fee 

1-800-338-0804 

Tennessee  Volunteers  (615)  543-5688 


CIRCLE  100  ON  READER  SERVICE  CARD 


...into';  testkpisorett 

irar 


N 


For  the  serious 
radio  operator! 


PARAGON  HF  TRANSCEIVER,  MODEL  5B5 

MEET  AMERICA'S  NEWEST  FULL  FEATURED,  SYNTHESIZED 
TR  A  N  SCEi  VER .  G  EM  ER  AL  COVE  RAGE  ALL  MO  D  E  H  EC  EJ  VE  R 
TUNES  FROM  100  kHZTD29,999.999MH?.  TRANSMIT  AT  100 
WATTS  OUTPUT  ON  ALL  AUTHORIZED  FR  EOUE  NC I ES  FROM 
1.6  SSB,  CW.  FSK  AND  OPTICAL  FM. 

NOISE  BLANKER  AND  SPEECH  PROCESSOR  ARE 
STANDARD  EQUIPMENT.  DUAL  VFO'S.  RX  OFFSET. 


LlSTPRrCE         S2445.0O 
SALE  PRICE        $1795.00  l<1 

(LIMITED  TJMEONLV) 


MISSION  COMWUNICATIONS 

1 1903  Akef-ClodirtS      Suile  SOO 

HOUSTOW.  TEXAS   7  70ft? 

(713)  S79-7764 
TeltJr   1EGB72   MCON  Ut 


# 


& 


w 


CIRCLE  187  ON  READER  SERVICE  CARD 


SPECIALISTS 

IN  FAST  TURN 

P.C.  BOARDS 


PROTO  TYPE  P.C.  BOARDS 

AS  LOW  AS  $25.00 

•  SINGLE  &  DOUBLE  SIDED 

•  PLATE  THROUGH  HOLES 

•  TEFLON  AVAILABLE 

•  P.C.  DESIGN  SERVICES 
FOR  MORE  INFORMA  TION 

/Midland 
Technologies 


FT 


34374  EAST  FRONTAGE  ROAD 
BOZEMAN,  MT  597 1 5  (406)  586-1 1 90 


DEN-TRONICS 

Amateur  Radio  &  Computers 

6102  Dttftftd  Road  «  Ruahlng,  Ml  43433 

1313}  ft59-177fl  h.  RAGCHEW 

(Ml  fl»ild#rvc») 

(900)  722  54*3  t  (BOO)  PACKLTT 

(Order  Unt) 


"Looking  for  the  best  deal" 


Specializing 


Kantronics  and  AEA  Products 

Terminal  programs  for  popular  computers 


CIRCLE  103  OK  READER  SERVICE  CARD 


PRO 


Easy -To -Use  Logbook 

Program  For  Your 

MS-DOS®     Compatible  Computer 

it  Complete  Cursor  Control 
if  Room  to  store  complete 
address  information 

•  A  Real-Tiine  Log 

•  Total  QSL's  by  State 

•  900  QSO's  on  floppy,  hard 
disk  limited  by  space  available 


¥p 


*Ohio  resident  must  add 
5%  sales  tox  + 

Malct's  Checks  Payable  To: 

MORLAIV  SOFTWARE 
P.O.  Box  2400 
East  Liverpool.  Ohio  4392IMM00 


CIRCLE  153  ON  READER  SERVICE  CARD 


Six  Function  DTMF  Controller 


■vjvx&Iv'^  '•  •'•■■•  ■  •■  i T55& 


vm    *ft  st 


fwfflMW    faiaKx*. 


Auto-Kail 
AK-4 


i    Afi-i 


•  Outputs:  2  or  3  latched,  1  oi  2  momentary,  1  Timed  and  1 
manually  reset  group-call  Jatched  (or  remote  alarm 

•  Different  cedes  tor  turning  outputs  on/off  NOT  lopQlt  nn/ntf  like 
most  others!    •Wrong  number  reset 

«  4-digiI  acess  code  ■  can  use  *  up  M  down 

■  Multiple  group- call  response  •  On -board  1-amp  relay 


. . .  $69.95 


AK-4K 
(b&art^kii} 

AK-4W 
(wir^cl/te^^d  board  l    .  .  $89.95 
AK-4C  iComplete  uml  in  roetaJ  eflclfj- 
sure  with  i n y ou I  jack&.  built-in 

speaker,  etc )  ......  $139.95 

Plu5  S3  00 shipping  &  handling 


MoTron 
Electronics 

695  W.  21st  Ave. 
Eugene,  OR  97405 

Call  Toll  Free  1-8  00-3  38 -9  058  or  (503)  687-21 18 


CIRCLE  127  ON  READER  SERVICE  CARD 


CIRCLE  2S2  ON  READER  SERVICE  CARD 
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***  Super  Comshack  64  *** 

fYogmmnble  Repeater  Controller/HF  k  VtiF  RcmoteaMutopntch 

Engineering  Consults  5e J  C  andle  wood  SI  area,  Ca  92671  Tel  7]4-67i-?0O9 


REHOM  -i 


CSfclS  •  HM  I  •  CAftl"  CSfl   «IMSE  IX/RM 


fr-757/?67/9BO 
Rf«Q?f  *2 


n-7Z7R/767;IW!t/an 


M*Klii«i'T'I:Wll 


ftfpfftmttmiTMi^n1 

■Charge  ol  I  access  cafes  rwtitaty 

"  Syntfiesijed  mole/fimale  voioi 
•Program  mail  box  or  ID  tail 
with  touchtones  Trom  NT 
•Worm  ctodt  &  ouiueiiLule  motte 
•Macro  commands .  22  dtgilSi  nm 
•52  crc$5  manoai  &  auto  paging 
•Cafe  pr8d  w  4  wow  r  wfcac* 
jfcf  Wr  vwst  itaf  w  cko 
JLLBlHOJi  ' 
•10  rta3ior«s/fcjt&Mft»l 
vkvup^d?wn»l  nuetrstap 


BFAM  ROTOfl  CONTROL 

AUTOPMOI 


*  i  nriiv  iciuni  user  access  codes 
•D'sk  and/or  pc  inter  logging 

*  Un  1 1  m  i  led  v oeabutar v  &  Mrags 
•Sural  MUM  1 6  dig"  m  *; 

*  Ten  22  'digit  Micro-  manor  ws 
•ioc*  woflf  nmtt*  remrt»  tint 


*ln*vidual  access  pfMI 

*2  tow  paging &Fact*1  input 


SONNY  IRONS    says,"  I  hate  switches, 

buttons  and  knobs." 


■  300  Autii/quic*  Oval  ron  rwBll 
JOO  cai*  signs  pagRJ/32  suti  lurw 
SO  ewi&le/dlMlbla  ml  *  3 
Hi  /la  pr  wr  Hy  access  cote 
[nrecled/generisi  &  reverse  pegs 
•Full  or  Halt  duDteii  ( Levd  ami.) 
*  SttTtty  man/  TT  rAKftiact  on/off 
*%jn  nci/Sormt  tel  **5 
♦Rwa  P-tftfr  stive  «H  nub 

Y  H  T   ftftWTE  *2 

•Duti  iff  ffs/  ft*v/ Split /COB 
*5rt  Scan  inc  &  offai/var  ream* 


fiMud  C564S  |J49  95 


*  14.00  sJtli  USA+  incT.  computer 
interface,  disk,  cables  &  manual 
( simplex  vDfr.mn  inc  on  request  J 


MINI  (AFAR  CAT)  COMPUTER  CONTROL  FT- 727R 
Programs  nnd  Scnns  1 00  ell  in  Ham/Geiw  ol  cyvensge.  Cori^er  i-. 
i  a  powerful  iQOch.  manner  4  program  sal  i  lor  M&ldLts*' 

■Digital  "5"  rosier  ,  ^tops  scon 
from  S(  1  -9),  AulO  resume 
■tcecfi  *  prcgrama  all  FJ-727R 
pafflrtoters  miesslnat  15  sea 
"includes nanfejart  &  di*  Tor  CM 


MijiliEiIilitfTCl 


■riehPCl  1P0tt7?7S139  9^ 


SY.SItn_QP_IiQjlS 
•Enternai  Relay  Control  3  DPOT  relays  ♦ 

S  opencolletlor  oulputs..CS-0l74.9S 
•EPfiflTJ  fcitoDOOtCartridgpcusramuia 

with  v«r  sy^itm        . . .  .CAR!  f  99  95 
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VSWR  1.5:1 
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eUOlO 
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Program  your  csmpijlHr  in  basic  lo  derate  mjlhtfigll  strings  ,  sound 
alarm  s  %  observa  codes,  wci  u*s  b*a  ic  progr  sqifar^4VIC20/c12S 
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MODH  AIM -S  19.9b 


■Low  power  CM05  *5  to  *  1 1  Voili 
*uw ^pfgflramefii*  50 .000  *  mga  coos 
»5enJ code  oner  tcH*-  r*  on,  aoetn  lo  turn  pff 
•noBarftary  A  lUcn  output  #r«cl  relay 
*wrongo>gjt  reeet ,  no  falsing.  7  to  4  digits 
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displays  letch  state .  Opt  una'l  4  digit 
extra  custom  letcn  .17225)  its$69$ea 

-Model  ISD  IS9.95 


MASTERCARD  -  VISA  "  CHECK**  WO.  "CARE3  WOdX 


M  5d3  CAMDLEWOOD  ST.**  BREAk    CA    926Z1 

714^71-2009 


TEl 


%       AUTOMATIC  ANTENNA   MATCHER 

FOR    ALL    S.3*B.    RADIOS 
"ONE    ANTENNA     1  DO    KHZ.   TO    SOO    MH 

MAXCOM  has  made  Gfohsl  Communications  Simple!!! 

From    $299.  For  FREE  information, 

call  Sonny  at  (305)  527-5172 
or  write: 

P.O.  Box  802    Ft.  LaudwrdaU,  FL.    33302 

* maxcom  la  s  registered  trademark  and  Ls  owned  Qy  Haxcum  Electronics,  It 

CIRCLE  10 1  ON  READER  SERVICE  CARD 


Hey  LOOK ! 

Your  Friends  have  been  talking! 


The  Secret's  Out ! 


CTM  is  the  ham  radio  and  computer 
magazine  with  that  "down  home 
flavor",  dedicated  to  the  practical 
aspects  of  Amateur  Communications, 
Just  starting  out?  You'll  find  our  well- 
illustrated  tutorials  friendly  and  open; 
we  show  you  how.  If  your  interest  is  in 
High  Tech,  you1 11  find  reviews  and  user 
reports  of  the  latest  thing  to  come  down 
the  pike  and  they  are  written  so  you  can 
understand  them  too!  If  your  interest  is 
in  training,  you'll  find  articles  for  ham 
radio,  computers  and  emergency 
communications. 


You'll  find  it  ALL  in  CTM 


$18.  year  VS.  -  6  Months  $10. 

Mexico  &  Canada  $32.  year 

Other  Countries  (air)  $68.  (Surface)  $43, 


c 


=\ 


VISA 


Add  5%  for  credit  cards 


iNamei 


sn  r 


Call  Sign: 
Address:  _ 
Cityi 


SL 


7TP 


[Phtinp^Nn^f  \_ 


=1 


CTM  Magazine 

Circulation  Manager 

1704  Sam  Drive 

Birmingham,  AL  35235 

(205)  854^0271 


There  is  always  lime  to  some 
friendly  fun  that  you  don't  need  a 
license  to  enjoy  —  and  appreciate, .. 

Are  you  into  Packet  Radio?  Thinking 
about  it?  Then  you  definitely  need 
CTM!  During  1987  we  had  65  packet 
and  packet  related  articles  and  that 
doesn't  even  count  the  other  HAM 
articles  or  the  many  Computer  articles. 
The  other  four  ham  magazines*  only 
had  26  packet  articles  during  1987. 
There's  something  for  everyone  in 
CTM!  Jump  right  in,  you'll  find  the 
natives  friendly  —  and  helpful,  too! 

•CQ"4  5  articles;  Horn  Radio™  1 0  articles; 
QST™  5  articles  and  7J™  6  articles -26 
articles  for  1987  for  the  other  ham  magazines,,, 

NOW  which  do  you  need  to 
SUBSCRIBE? 

CTM  of  course! 
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CIRCLE  HON  READER  SERVICE  CARD 


Number  23  on  your  Feedback  card 


ARTER  N  BUY 


QSLs  To  Order,  Variety  of  Styles,  col- 
ors, card  stock.  W4BPD  OSLs,  PO 
Drawer  DX,  Cordova  SC  29039 
BNB260 

The  DX'ers  Magazine  Up-to-date,  in- 
formative, interesting,  Compiled  and 
edited  by  Gus  Browning  W4BPD,  DX- 
CC  Honor  Roll  Certificate  2-4.  Send 
for  free  sample  and  subscription  infor^ 
mat  ion  today.  PO  Drawer  DX,  Cordova 
SC  29039,  BNB261 

Xerox  Memory  Writer— parts,  assem- 
blies, boards,  manuals.  Free  help  with 
service  problems  W6NTH,  Box  250. 
Benlon  AR  72015  501*776*0920, 
BNB404 

QSL  Cards-Look  good  with  (op  quality 
printing.  Choose  standard  designs  or 
fully  customized  cards.  Better  cards 
mean  more  returns  to  you.  Free 
brochure,  samples.  Stamps  appreciat- 
ed. Chester  OSLs,  DepL  A,  310  Com- 
mercial Emporia  KS  66801.  BNB434 

Learn  Code  on  your  JBM-PC  (or  com- 
patible) or  Commodore  C64/128 
CODE- PRO  takes  you  from  no  knowl^ 
edge  to  proficient  copy.  $10  plus  $2 
S&H  Specify  computer.  TRIO  TECH- 
NOLOGY, DepL  861.  PO  Box  402, 
Palm  Bay  FL  32906.  BNB490 

Post  Card  QSL  Kit  Converts  post 
cards,  photos  to  OSLs?  Stamp  brings 
circular  K*K  Labels,  PO  Box  412,  Troy 
NY  12181-0412.  BNB498 

Commodore  Chips  Authorized  Dis- 
tributor, Factory  Fresh.  06526/6510- 
$9.95.  ^6581  -$12  85,  #6567-$  1 4 ,75, 
*S701-S7,25.  PLA/82S100-S12.50, 
90 1  ROMS-SI 0.95  and  many  others. 
Ask  about  quantity  discount.  (WE  SHIP 
WORLDWIDE)...  Heavy  Duty  Power 
Supply  for  C64-S27.9S  plus  shipping... 
VISA/MC.  Call  Toll  Free  t -800-248- 
2983  (Nationwide)  or  914*356-3131. 
Kasafa  Microsystems,  Inc.,  38  Murray 
Hill  Drive,  Spring  Valley  NY  10977. 
8NBS29 

New  1988  PRICE  LIST  of  our  KITS  & 
ASSEMBLIES  is  now  available  Send 
SASE  to:  A  &  A  Engineering,  2521  W. 
LaPalma,  Unit  KP  Anaheim  CA  92801 . 
BNB531 

Ham  Radio  Repair,  aJJ  makes;  all  mod- 
els. Robert  Hall  Electronics.  PO  Box 
8363,  San  Francisco  CA  94128  {408}- 
72W200-  BNB558 

SB-220  Owners!— Enhance  perfor- 
mance— add  new  features.  1 1  step-by- 
Step  mods  which  include:  tunednnpui 
6- and  160-meter  operation,  heavy-du- 
ty power  suppcy  mods,  full  OSK  opera- 
tion, solid-state  bias  control  and  many 
more,  Source  of  parts  included.  One 
time  50%  rebate  for  new  mods  submit- 
ted and  two  free  updates.  10  pages  of 
tech  info  on  the  3-500Z  Order  today — 


S10  per  copy  plus  S1  postage  SASE 
for  info.  Bob  Kozlarek  WA2SQQ,  69 
Memonal  Place,  Elmwood  Park  NJ 
07407.  BNB5S1 

Commodore  Repairs,  We  are  the 
largest  Authorized  Service  Center  in 
the  country  and  we  repair  your  Com- 
modore computer  within  days.  (Our 
prices  are  low;  eg.  C64-$39„95  com- 
plete)..."THE  COMMODORE  DIAG- 
NOSTICIAN", an  invaluable  double 
sided  lamtnated  guide  for  fixing  your 
C64/1541  drive,  ti  diagnoses  72  vari- 
ables and  tells  you  what  chips  are 
faulty.  $6  95  plus  $1  postage  C-64 
Power  Supply  $27.95  plus  postage... 
VISA/MC  Call  Toll  Free  1-800-248- 
2983  (Nationwide)  or  914-356-3131. 
Kasara  Microsystems,  Inc..  38  Murray 
Hill  Drive,  Spring  Valley  NY  10977. 
BNB587 

Wanted:  Lafayette  PrivaCom  3C,  525, 
625,  or  G£  5A13B,  RADIO,  2053  Mo- 
have 0rM  Dayton  OH  45431 .  BNB589 

MARCO:  Medical  Amateur  Radio 
Council,  operates  daily  and  Sunday 
nets.  Medically  oriented  amateurs 
(physicians,  dentists,  veterinarians, 
nurses,  therapists,  etc.)  invited  to  jom 
For  information,  write  MARCO,  Box 
73*s,  Acme,  PA  156*0.  BNB612 

Wanted.  Drake  R7A  Receiver  Tony  Fi- 
carra*  144  Gladstone  Avenue,  Wolion- 
gong.  NSW.  Australia  2500,  Phone 
(042)29  2573,  BNB615. 

DX  Adventure  on  Monserrat  only 
$300/weeh.  Details:  Chad  Harris 
VP2ML  Box  4881-7.  Santa  Rosa.  CA 
95402,  BN86 18 

Wanted:  Equipment  and  related 
items-  THE  RADIO  CLUB  OF  JUNIOR 
HIGH  SCHOOL  22  NYC,  INC.  is  a  non- 
profit organization,  granted  501(c)(3) 
status  by  Ihe  tRS,  tncofpo rated  under 
the  laws  of  the  State  of  New  York  with 
the  goal  of  using  trie  theme  of  Ham 
Radio  to  further  and  enhance  Ihe  edu- 
cation of  young  people.  Your  property 
donation  would  be  greatly  appreciated 
and  acknowledged  with  a  receipt  for 
your  tax  deductible  contribution, 
Please contaci  WB2JKJ  using  the  cail- 
book  Of  telephone  516-674-4072,  24 
hours,  seven  days  a  week.  Thank  youf 
BNB621 

Superfasl  Morse  Code  Supereasy 
Subliminal  cassette.  510.  LEARN 
MORSE  CODE  IN  1  HOUR.  Amazing 
new  supereasy  technique,  $10.  Both 
SI  7.  Moneyback  guarantee.  Free  cata- 
log: SASE.  Bahr.  DepL  73-9,  2549 
Temple,  Palm  Bay  FL  32905.  BNB624 

Written  Exams  Supereasy.  Memory 
aids  from  psychologist/engineer  cut 
study  time  50%.  Novice,  Tech,  Gen:  $5 
each.  Advanced,  Extra:  $10  each. 
Money  back  guarantee,  Bahr,  Dept  73- 


9.  2549  Temple.  Paimbay  FL  32905 
BNB625 

Homebrew  Projects  List  SASE 
WB2EUF.  Bok  708.  East.  Hampton, 
NY  11937.  BNB626. 

DEAO  BATTEHY  PACK???  NiCads/ 
In  serfs/ Rebuilding  Replacement  in- 
serts, less  wires/plugs;  ICOM  BP2 
$1 7.95,  BP3(Std.)  $1 6  95,  8P5  $23.95, 
BP7  $29.95,  Kenwood;  TR2400 
$19.95,  TR2500/2600  $24.95,  Tempo; 
Sl/270mah  $21.95,  $1 , 2,4,5, 15^ 
450mah  $22.95,  Azden;  300  $19,95, 
Ten-Tec:  2991  $24.95.  Santec;  142/ 
1200  W/plug  S21.95.  For  rebuilding; 
Add  S3  and  we  install  inserts  in  ICOM 
and  Kenwood,  (send  your  packs.)  For 
others/info  ,  SASE  In  PA  add  6%.  Add 
S2  S&H/order  CUNARO  ASSOCI- 
ATES R  D,  6  Box  104,  Bedford  PA 
1 5522.  BNB628 

Antenna  Traps  designed  quickly  and 
accurately  with  your  computer.  Send 
$10  for  APPLE  or  IBM-PC  program 
disk  and  manual.  SASE  for  more  infor- 
mation. W1HUE,  119-7  Buckland  St., 
Plantsville  CT  06479  BNB630 

QSLst  QSLs,  Rusprmt  OSLs,  Quanti- 
ties of  100. 200,  300  or  more.  Full  color 
Old  Glory  and  Cartoon.  Also  Parch- 
ment. Golden  Eagle,  and  others  SASE 
appreciated  Rusprmt,  Rte  1 .  Sox  363- 
73,  Spring  Hill  KS  66063.  BN3643 

R-390A  Receiver:  Si  15,  electronically 
complete,  reparable  (Government-re- 
moved meters,  operation  unaffected). 
R-390A  parts:  Info  SASE.  Profession- 
ai/Mfltary  quality  TS- 352  Voltohm/MuU 
timeter,  AC-DC,  with  leads,  manual: 
$12.50.  Mint  military-spec  pull-out 
12AT7,  6BA6,  6AG5,  6AL5:  $10/six. 
CPRC-26  Infantry  Manpack  Radio,  6 
meters  FM„  Receiver-Transmitter  sec- 
tions, cabinet,  antenna,  crystal,  hand- 
set: $22.50  complete,  $42.507pair 
H-251  Military  Communications  Head- 
phones: 57.50.  Add  $4.5Q/piece  ship- 
ping (59  maximum),  except  R-390A 
shipped  cotlecl.  Baylronics.  Bo*  591, 
Sandusky  OH  44870  BNB649 


New  Quick  Charge  AA  '  NiCds 
Ten  for  St  1.00  plus  shipping.  "AAA" 
NiCds  just  St .65  each.  "C"  or  "D" 
size  NiCds  just  S3  00  each  Univer- 
sal NiCd  Charger  jusi  59  99  Amphenol 
PL-259  Connectors  just  80  cents  each 
R  Richard,  1787  Village  Green  Dr. 
Ctairton  PA  15025,  412-655-7494 
BNB650 

Amateur  Radio  Stamps  for  collectors 
Israel  $5.  Luxembourg  $1  50.  Send 
SASE  for  complete  lisL  to  Phil  Sager 
WB4FDT.  126  Whiting  Lane,  West 
Hartford  CT  061 19  BNB651 

HALLICRAFTERS  HT-37  TRANSMIT- 
TER, clean,  low  hours,  $150.  Large 
Vanac.  22  Amps,  new,  boxed,  w/case, 
retails  $296,  salt  $75  TEST  EQUIP- 
MENT Tektronix  scope,  General  Ra* 
dio  signal  generators,  OVM,  many  oth- 
er items.  Please  SASE  for  list.  Joseph 
Cohen,  200  Woods ide,  Winthrop  MA 
02152.617-846-6312  BN8654 

Kenwood  TS940  Owners:  Easy  to  in- 
stall EPROM  makes  tuning  in  signals 
simple  with  an  SSB/CW  slow  tuning 
rate  of  2kHz.  Faster  turning  gives 
faster  tuning  rate,  S25  Giehl  Electron- 
ics, PO  Box  18335,  Cincinnati  OH 
45218  BNB655 

APPLE  Owners  Keep  track  of  your  DX 
contacts.  This  program  Cites,  sorts,  al- 
phabetizes and  counts  your  DX  con- 
tacts for  each  band  Need  disk  drive. 
$22  Scott  Newpower.  673  Parkview 
Ave.,  St.  Paul  MN  55T 17  BNB657 

TEN-TEC  ARGONAUT  WANTED 
State  s/n.  condition,  accessories.  Rod 
Sharp  N5NM,  Box  2169.  Santa  Fe  NM 
87504;  505-988  2305.  BNB660 

ATLAS  350-XL  WANTED  State  s/n, 
condition,  accessories.  Rod  Sharp 
N5NM.  Box  2169,  Santa  Fe  NM  87504; 
505-988-2305.  BNB661 

Brownies  QSLs  since  1939.  Catalog 
and  samples  $1.  (refundable  with  or- 
der J  3035  Lehigh  Street,  Al  lent  own  PA 
18103  BNB562 
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Barter  N'  Buy  advertising  must  pertain  to  ham  radio  products  or  services 
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No  discounts  or  commissions  are  available.  Copy  must  be  received  in 
Peterborough  by  the  fifth  of  the  second  month  preceding  the  cover  date- 
Make  checks  payable  to  73  Magazine  and  send  to:  Hope  Currier,  Barter 
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Number  24  on  your  Feedback  card 


ROPA  GA  TION 


ARTER  'N'  BUY 


Jim  Gray  W1XU 
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Propagation  Forecast— February  1988 
Propagation  conditions  for  February  will  generally  be  good  Season  at  increases 
in  the  MUF  will  bring  increased  DX  activity  on  the  higher  bands— expect  10.  12f 
and  15  meters  to  be  open  until  early  evening  hours  on  many  days  of  the  month. 
Twenty  meters  witl  be  open  until  welt  after  dark.  There  will  be  some  days,  however, 
when  the  earth's  magnetic  field  will  be  unsettled  to  active,  rising  to  storm  levels  on 
a  few  days.  Look  for  poor  propagation  on  the6th-8th<  i7th-l9th»and24Lh-26ihof 
the  month  The  remaining  days  should  be  good  to  fair.  Moniior  VWW  to  spot  the 
[rends  In  the  Ap  and  K  indexes,  and  be  alerted  to  changes  The  higher  the  A  and  K 
indexes,  the  worse  the  condrtions  of  the  HF  bands.  Atmospheric  noise  will  slitl  be 
low.  so  expect  excellent  propagation  on  40.  60  and  160  meters  after  local  dark. 
February  is  the  prelude  to  March  and  April  when  spring — for  the  first  time  in  many 
years— will  bring  really  HOT  DX  and  MUFs  often  above  30  MH2  and  even  to  50 
MHz! 
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modules.  Full  features.  auto-Jogs,  7- 
band  WASfDXXCC  Apple  $19.95. 
IBM,  Kaypro,  Tandy.  C-128  S24.95 
KA1AWH,  PB  20t5.  Peabody  MA 
01960  BNB666 

SMART  BATTERY  CHARGER  for 
GELL  CELLS  or  LEAD  ACID  BATTER- 
IES It  controls  the  bulk  current,  tapers 
and  limits  the  overcharge  voyage,  after 
which  it  dutifully  maintains  the  battery 
floal  level  Can  be  connected  to  the 
battery  INDEFINITELY,  wli  not  over- 
charge? Great  tor  boat,  motorcycle 
dune-buggy.  RV.  burglar  alarm  or  oth- 
er applications  where  the  battery  is  not 
used  for  a  long  period  of  time  Stan- 
dard kit  is  12V  at  SOOma.  For  6V,  14V  or 
24V  add  $1  and  specify  voltage  Com- 
plete kit.  nothing  else  to  boy,  only 
$49.95,  plus  S3, 50  shipping.  Order 
#150  Kit.  A  &  A  Engineering,  2521  W\ 
La  Palm  a  Ave  *K,  Anaheim  CA  92S01 . 
714-952*2114.  BNB6-68 

2.4  kHz  AM  Demodulator  with  8  bit 
A-D  and  buffer  Copy  WEFAX  from 
GOES  SATELLITES  Or  APT  from 
NOAA  POLAR  ORBITING  SATEL- 
LITES.  Created  for  use  with  Elmer 
Schwitteks  Multifax  20  program, 
available  through  him.  Order  *206~Kit 
$49.95  or  assembled  a nO  tested  board 
Order  #206-ASY  $69.95.  Add  $2.50 
shipping  per  order.  A  &  A  Engineering, 
2521  W  LaPalma,  Unit  K,  Anaheim  CA 
92801.  714-952-2114.  BNB669 

I  Pay  Cash  for  new  and  used  vacuum 
Lubes,  especially  vintage  and  transmit- 
ting types.  I  also  buy  vintage  audio 
equipment  by  Western  Electric,  Altec, 
Mcintosh,  Marantz,  Westrex,  etc, 
Randy  Nachtrieb  WA6GJA,  6392  Park 
Ave.,  Garden  Grove  CA  92645;  714- 
897-9351 .  BNB671 

K1BV  DX  Awards  Directory  complete 
rules  for  over  680  certificates,  170 
pages.  $14  postpaid  Ted  Melinosky, 
525  Foster  Street,  South  Windsor  CT 
06074-2936.  BNB672 

Customized  Buttons:  Name  and  Call 
or  Picture  on  button  or  Keychain  53.50 
each  P.P  N8GXZ,  303  W,  Marshall 
Road.  McDonald  OH  44437  BNB674 

OSLs  And  RUBBER  STAMPS  TOP 
QUALITY!  States.  World  Maps,  USA. 
Key*  Shuttle.  Globe  GSLs  Report 
Form  Rubber  Stamps.  More'  Samples 
$1  (Refundable  with  Order).  Ebbert 
Graphics  L>7,  Box  70.  Westemlle  OH 
43081.  BNB675 

Soldering  Station  and  Tools  Eu- 
ropean and  American.  Free  catalog 
Robert  W    Mink  Import* Export,  Box 
6437S.  Fair  Haven  NJ  07704  201-758- 
8388.  BNB682 


UNSUAL  OPPORTUNITY  Smalt  elec- 
tro-magnetic mfg.  company  in  rural 
west  central  New  Jersey  (15  em- 


ployees) is  looking  for  genial  worka- 
holic with  driving  desire  to  learn  all  as- 
pects of  business,  including  design, 
testing  and  inventing.  Degrees  not  re* 
quired  nor  necessarily  advantageous 
Mature  persons  in  good  health  gladly 
considered.  Potential  limited  only  by 
ability  and  amotion  Send  resume  to 
Magnetics  and  Controls,  Inc.,  PO  Box 
127,  Rosemont  HJ  08556.  BNB6&5 

1988  PRODUCT  &  PRtCE  LIST  of  our 
KITS  &  ASSEMBLIES  is  now  available. 
Send  SASE  to:  A  &  A  Engineering. 
2521  W.  LaPaJma,  Unit  K,  Anaheim  CA 
92801 .  BNB686 

XEROX  800  Electronic  Typing  System 
technical  Information  or  schematics 
needed.  Terry  Thompson,  Bo*  935, 
Dania  Ft  33004-0935:  305-920*1909 
BNB687 

Used  Radio,  TV  and  electronics 
books,  SASE  for  list.  LASH,  19  £, 
157th  Street,  So,  Holland  IL  60473. 
BN8888 


CODE  PROGRAMS  Apple/C-64-128. 
37  Modes,  Graphics,  Lessons,  VVrd- 
prcsr.  Menus.  LARESCO,  POB  2018- 
ST.  Calumet  City  IL  60409.  3124391- 
3279.  BNB689 

EASY  CODE  By  the  Old  Master.  90 
min.  Learning  tape  S7, 60  min .  Practice 
tapes  $6  each,  any  speed,  Specify. 
Add  $1  S  &  H,  Write:  The  Old  Master, 
Box  29013,  Atlanta  GA  30359-0013. 
BNB690 

20'  RADIO  TOWER  (25-G)  with 
5'antenna,  Retails  $925.  Must  sell 
$425.  Scott  H.  Henley,  5105  N.  Lake 
Drive,  Lake  City  GA  30260.  404-363* 
2356.  BNB691 

Wanted:  Power  Supply  for  CoMins 
KWM-1  or  connecting  cable  and  PTO, 
Ken  Moore  KA7WDV,  11120  3.W 
Blakeney,   Beaverton  OR  97005+ 
BNB692 

CALLSIGN/NAME  BADGES  Snazzy 
and  Unique.  SASE  FOR  PRICE  LIST. 
BADGES,  P.O.B.  637.  Louisburg  KS 
66053,  BNB693 

PARTS,  PARTS.  PARTS,  Quality 
Components  for  the  Home-Brew  Rad*o 
Amateur,  Two  F.C.  Stamps  for  Cata- 
log, Small  Parts  Center,  6818  Meese 
Drive,  Lansing  Ml  4891 1 .  BNB694 

Manuals  for  test  equipment.  1000  s 
in  slock.  Write  for  availability  and  price. 
JBMt  7061  Hagvenhursi  #207B,  Van 
NuysCA  91406.  BNB695 

INDIVIDUAL  PHOTOFACT  FOLD- 
ERS #1  to  #14O0.  S3.  #1401  up.  $5, 
Sams  Books,  56,  Postpaid.  Allen  Loeb, 
414  Chestnut  Lane,  East  Meadow  NY 
11554.8NB696 
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NEW! 

CB  Radios  & 

Scanners 

Communications  Electronics," 
the  world's  largest  distributor  of  radio 
scanners,  introduces  new  models  of 
CB  &  marine  radios  and  scanners, 

NEW!  Regency*  TS2-RA 

Allow  30-90  day$  tor  &elt very  alter  receipt  ot  order 
due  to  the  htgh  demand  tar  this  product 

List  price  $499  95  CE  price  $339,95 
12-Band,  75  Channel  •  Crystallemm  m  AC/DC 
frequency  tang*  29-54, 118-1 75, 406-5 12. 806-950  MHz. 
The  Regency  TS2  scanner  lets  you  monitor 
Military,  Space  Satellites.  Government  Railroad, 
Justice  Department,  Slate  Department,  Fish  & 
Game,  Immigration,  Marine.  Police  and  fire  Depart- 
ments, Aeronautical  AM  band.  Paramedic^  Am- 
ateur Radio,  pJus  thousands  of  other  radio  fre> 
que  noes  most  scanners  can't  pickup.  The  Re  gene  y 
TS2  features  new  40  channel  per  second  Turbo 
Scan*  so  you  wont  miss  any  of  the  action  Model 
TS1  ~RA  is  a  35  channel  version  of  this  radio  without 
the  800  MHz.  band  and  costs  only  S2 3 9, 9 5 

Regency-  Z60-RA 

List  price  5299.95/CE  price  S148.95/SPECIAL 
6-Band,  GO  Channel  •  No-crystal  scanner 
Bands  30-50,  88- 1 08.  118-136,  144-1 74.  440-5  12  MHz. 

The  R&gency  Z60  covers  all  the  public  service 
bands  plus  aircraft  and  FM  music  tor  a  total  of 
eight  bands.  The  Z60  also  features  an  alarm 
clock  and  priority  control  as  well  as  AC/DC 
operation.  Order  today. 

Regency*  Z45-RA 

List  price  5259. 95/CE  price  *1  39, 95ySPECIAL 
7- Band,  45  Channel  *  Ho- crystal  scanner 

Bands  30*50,  !  18*  136,  144-174,  440-512  MHz, 
The  Regency  Z45  \s  very  similar  to  the  260  model 
listed  above  however  it  does  not  have  the  commer- 
cial FM  broadcast  band,  The  Z45,  now  at  a 
special  price  from  Communications  Electronics. 

Regency®  RH256B-RA 

List  price  S799.95/CE  price  S329.95/SPECIAL 
16  Channel  •  25  Watt  Transceiver  *  Priority 

The  Regency  RH256B  is  a  six  teen- channel  VHF  land 
mobile  transceiver  designed  to  cover  any  frequency 
between  1  50  to  1  62  MHz.  Since  this  radio  is 
synthesized,  no  expensive  crystals  are  needed  to 
store  up  to  1 6  frequencies  without  battery  backup. 
AH  radios  come  with  CTCSS  tone  and  scanning 
capabilities,  A  monitor  and  night/day  switch  is  also 
standard.  This  transceiver  even  has  a  priority  func- 
tion. The  RH256  makes  an  ideal  radio  lor  any  police 
or  fire  department  volunteer  because  of  its  iow  cost 
and  high  performance.  A  60  Waff  VHF  150-162 
MHz.  version  called  the  RH606B-RA  is  available 
for  $459.95.  A  UHF  1  5  watt,  10  channel  version  of 
this  radio  called  the  RU1 500-RA  is  also  available 
and  covers  450*462  MHz  but  the  cost  is $439.95. 

Bearcat0  50XL-RA 

List  price  S199.95/CE  price  Sn4.95/SPECIAL 
10- Band,  10  Channel  *  Handheld  scanner 
Bands:  29  7S4r  136-1  74,  406-512  MHz. 
The  Untden  Bearcat  50XL  is  an  economical  hand* 
held  scanner  with  10  channels  covering  ten  fre- 
quency bands.  It  feai  ur es  a  keyboard  lock  switch  to 
prevent  accidental  entry  and  more.  Also  order  the 
new  double-long  life  rechargeable  battery  pack 
part  #  BP5S  for  $29.95,  a  plug- in  wall  charger,  part 
*  AD1 00  f  of  $14.95,  a  carrying  case  part »  VCOOI 
for  Si  4.95  and  also  order  optional  cigarette  lighter 
cable  part  *  PSOOI  for$14.95, 
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HEW!  Scanner  Freq  uency  Listings 

The  new  Fox  scanner  frequency  directories  will  help 
you  find  all  the  action  your  scanner  can  listen  to  These 
new  listings  include  police,  fire,  ambulances  &  rescue 
squads,  local  government,  private  police  agencies, 
hospitals,  emergency  medical  channels,  news  media, 
forestry  radto  service,  railroads,  weather  stations,  radio 
common  carriers,  AT&T  mobile  telephone,  utility  com- 
panies, general  mobile  radio  service,  marine  radio 
service,  taxi  cab  companies,  tow  truck  companies. 
1  rucking  companies,  business  repeaters,  business  radio 
(simplex)  federal  government,  funeral  directors,  vet- 
erinarians, buses,  aircraft,  space  satellites,  amateur 
radio,  broadcasters  and  more.  Fox  frequency  listings 
teat  u  re  call  letter  cross  reference  as  well  as  alphabetical 
listing  by  licensee  name,  police  codes  and  signals  AM 
Fox  directories  are  $14  95  each  plus  S3  00  shipping 
Stated  Alaska-ftL0 19*1    Baltimore  M0/ Washington. 
DC-RLD24-1:  Chicago,  IL-RLD14-V  Cleveland.  OH- 
ttL017-1.  Columbus,  OH-RU303-2    DalSas/Fl  Worth 

TX-RL013-1:  Denver/Colorado  Springs,  CQ-RL027-1 
Detroit  Ml/  Wmdsor.  OW-RL0O8-2   Fort  Wayne.  IN 
/Lima,  OH-  flUOOl-1.  Houston.  TX-RL023-T,  Indian- 
apoHs.  fN-RLD22-1,  Kansas  City.  MO/  KS-RL01  1-2: 
Los  Angeles,  CA-RL01  6-1    Loursville/ Lexington,  KY- 
RLQ07-1;  Milwaukee,  Wl/Waukegan,  IL-RL021-1 
Mmneapohs  St  Paul,  MN-RLQlO-2  Nevada.'E  Central 
CA-RL028-1.  Oklahoma  CityVLawton,  OK-RU0O5-2, 
Pittsburgh.  PA/Wheehng.  WV-RL029-1.  RocHeste 
Syracuse.  NY-RUD20-1,  Tampa/St  Petersburg.  FL- 
RL0O4-2;  Toledo,  OH-RLD02-3.  A  regional  directory 
which  covers  police,  tyre  ambulance  £  rescue  squads, 
local  government,  forestry,  marine  radio,  mobile  phone, 
aircraft  and  NOAA  weather  is  available  tor  S 1 9  95  each 
RDOOI  -1  covers  AL,  AR,  FL  GA.  LA  MS,  NC  PR.  SC.  TN 
&  VI  For  an  area  not  shown  above  call  Fox  at  800-543- 
7892  or  in  Ohio  80062 1-251  3 

Regency*  Informant"  Scanners 

Frequency  coverage:  35-54.  136- 1  74  406-5 1 2  MHz, 
The  new  Regency  Informant  scanners  cover  virtu* 
ally  all  the  standard  police,  fire,  emergency  and 
weather  frequencies  These  special  scanners  are 
preprogrammed  by  state  tn  the  units  memory  Just 
pick  a  state  and  a  category  The  Informant  does  Ihe 
rest.  All  Informant  radios  have  a  feature  called 
7urt»o  Scan*  to  scan  up  to  40  channels  per  second. 
The  INF1-RA  is  ideal  for  truckers  and  is  only 
5249.95.  The  new  INF2-RA  is  a  deluae  model  and 
has  ham  radio,  a  weather  alert  and  other  exciting 
features  built  in  for  only  S32495  For  base  station 
use.  the  INF5-RA  is  oniy  $1 999&  and  for  those 
who  can  afford  the  best,  the  INF3-RAatS249  95.  is 
a  state-of-the-art  receiver  thai  spells  out  what 
service  you're  fistinmg  losuchasMilitary^Airphgne, 
Paging.  State  Police,  Coast  Guard  or  Press. 

Regency4  HX1500-RA 

List  price  S369.95^CE  price  $21  B,95 
1  t-Band,  55  Channel  •  Handheld/ Portable 
Search  •  Lockout  *  Priority  *  Bank  Baled 
Sldeilt  liquid  crystal  display  •  EAROM  Memory 
Direct  Channel  Acces&  Feature  *  Scan  delay 
Bands:  2S-54.  1 13-136,  144-174.  406-420.  440-5  12  MHt 

The  new  handheld  Regency  HX1500  scanner  is 
fully  keyboard  programmable  lor  the  ultimate  In 
versatility,  You  can  scan  up  to  55  channels  at  the 
same  time  including  the  AM  aircraft  band.  The  LCD 
dispJay  is  even  sidelit  for  night  use.  Includes  belt 
clip,  flexible  antenna  and  earphone-  Operates  on  8 
1 .2  Volt  rechargeable  Nhcad  batteries  (not  included). 
Be  sure  to  order  batteries  and  battery  charger  from 
the  accessory  list  in  this  ad 


100XL-RA 


List  price  S349.95/CE  price  $1  78.95/SPECIAL 
9- Band,  16  Channel  •  Priority  •  9c art  Delay 
Search  »  Limit  •  Moid  •  Lockout  m  AC/ DC 
Frequency  range:  30-50,  1 18-174,  406-5  f  2  MHz 

Included  in  our  low  CE  price  is  a  sturdy  carrying  case, 
earphone,  battery  charger/ AC  adapter,  six  AA  m-cad 
batteries  and  flexible  antenna.  Order  your  scanner  now 

•  •  •  Uniden  CB  Radios    -kit* 

The  Uniden  ime  of  Citizens  Band  Radio  transcervers  is 
styled  to  compliment  other  mobile  audio  equipment 
Uniden  CB  radios  are  so  reliable  (hat  they  have  a  two 
year  limited  warranty  From  the  feature  packed  PRO 
540e  to  the  3 10c  handheld,  there  is  no  better  Citizens 
Band  radio  ol  the  market  today, 

PROaiOE-RAt/mtfen40Ch  PurtaWe/MotHleCe  SB 5  95 
N I N  JfrRA  PR03 1 0E  with  rechargeable  battery  pacKS99  && 

B-10-RA1  2VAANi-cadbattrorN*nja(setortOi  S20  95 

PR0520E-RA  Untden  40  channel  CB  Mobile  S59  95 

P  RO540  E-  RA  Untden  40  channel  CB  Mobile  $n995 

PRO710E-RAOmtfen40  channel  C8  Base  SM9  9S 

PC22-RA  Untden  remote  mount  CB  Mobile  599  95 

PC55-RA  Unrdenmobtle  mount  CB  transceiver  S59  95 

•  *  ir  Uniden  Marine  Radios  it  it* 

Now  the  finest  marine  electronics  are  available  through 
CEL  The  Unimatncs  SH66-RA  has  50  transmit  and  60 
receive  frequencies  with  25  or  1  wail  power  output 
Only  ST  6995.  The  UntmeUtcs  SK  B6V  RA  is  a  deluxe  full 
I  unction  marine  radiotelephone  featuring  55  transmit 
and  90  receive  channels  and  scanning  capability  tor 
onty  $259-95-  The  Urttmefncs  SH3000-RA  is  an  excel- 
lent digital  depth  sounder,  good  for  300  feet  H  hm  an 
LCD  continuously  backht  with  red  light  display  and  a  5 
ft  or  to  It  aiarm  Only  518995  Order  today 


Bearcat0  800XLT-R A 

List  price S499.95/CE  price$289.95/SPEClAL 
12- Band,  4Q  Channel  *  No-crystal  scanner 
Priority  control  •  Search/Scan  •  AC/ DC 

Bands:  29-54,  1  18-174,  406-512.  806-912  MHz. 
The  Uniden  800XLT  receives  40  channels  m  two  banks 
Scans  T  5  channels  per  second  Size  9].v  x^j   *12Vi^ 

OTHER  RADIOS  AND  ACCESSORIES 

Panasonic  RFZeOO-RA  Shortwave  receiver .  Si  79  95 

ROSS  RA  Uniden  Visor  mount  Radar  Detector  S&8  95 

RDe-RA  Uniden  Passport  size  Radar  Detector  S 1 69  95 

NEW!  BC  TO  K  LT  RA  Sea  rcaf  20  cha  nnei  scanne*  $  t  &8  9  5 

BC  140-RA  Bear  tat  TO  channel  scanner  $92  95 

BC  14SXL-RA  Bearcal  16  channel  scanner  S9S95 

BC  t  T5XL-HA  Bearcat  1 6  channel  scanner  $  1 56  95 

BC  2 1 OXLT-RA  Bearcat  40  channel  scanner  $  1 96  95 

BC-WApAA  Sea  rear  Weather  Alerl"  S35  95 

Rtoeo-RA  Agency  30  Channel  scanner  St  IS  95 

R109ORA  Regency  45  channel  scanner  Si 46 95 

UC1 02  -RA  Regency  VHF  2  ch_  1  Watt  transceiver  .  St  1 795 

P1412RA  Regency  *2  amp  reg  power  supply  $169  95 

MA549-RADroo-tnchaio^r*orHX1200&HXl500  S64  95 

MA518RA  Wall  charger  lot  HX15O0  scanner  Si  4  95 

MA553-RA  Carrying  C45e  i&i  HX1500  scanner  St 9  95 

MA257  RAC»garetleiigniercordfof  HX12^1500  S19  95 

MA91  7  RANi-Ca<t&aiter>  oac*  tor  HX1O00/1 200  $34  95 

SMMX70OQ-RA  Svc  man  for  MX7000&  MX5000  Si  9  95 

B  4  RA  1  2  V  AAA  Ni-Cad  batteries  iset  of  (ouri  S9  95 

B8-  RA  1  2  V  AA  H  ^Cad  batter.es  (set  Ol  e*Qhr)  S 1  7  95 

F  B-  E-  fl  A  Freq  uency  0  irectory  tor  Eastern  USA  S 1 4  95 

F&-  W-RAfreouertcy  Directory  for  Western  U  S  A  514  95 

ASD-flA  Au  Scan  Directory      .    .  St4  95 

SRF-RA  Si^rviwai  RadKJ  Frequency  Directory  $  14  35 

TSG-HA  Top  Secrel   Registry  ot  US  Govt.  Freq  $14  95 

TtC-RA  Techniques  *or  Intercepting  Comm. ft  4  95 

RRF-RA  Railroad  frequency  ctfrectory  $  t4  95 

EEC- RA  Embassy  4  Espionage  Conrmynjcations  Si  4  95 

CtE-RA  Covert  Intelligenct  Eled  Eavesdropping  S  t4  95 

MFFRA  tyifd*esl  Federal  Frequency  direclory  Si4  95 

A60-RA  Magnet  mount  rnootle  scanner  antenna  $35  95 

A70-RA  Base  sratton  scanner  antenna.  S35  95 

MA548-RA  Mirror  mount  Informant  antenna  S39  95 

U5AMM-RA  Mag  mount  VHF  ant  w/  12  cable  S39  95 

USAKRA^    hole  mount  VHF  ant  */  17  cable  S35  95 

Add  $3  00  shipping  for  aJl  accessones  ordered  at  the  same  time. 
Add  51  2.0O  shipping  per  shortwave  receiver 
Add  $7  00  shipping  per  radio  and  S3  00  per  antenna, 

BUY  WITH  CONFIDENCE 

To  get  the  fastest  delivery  from  CCor  any  scanner, 
send  or  phone  your  order  directly  to  our  Scanner 
0  tst  ri  bu  t  i  on  Ce  n  t  e  €  M  rch  iga  n  res  id  e  n  Is  please  add  4% 
sales  tax  or  supply  your  tax  l.D.  number.  Written  pur- 
chase orders  are  accepted  from  approved  government 
agencies  and  most  well  rated  firms  at  a  10%  surcharge 
tor  net  10  billing.  All  sales  are  subject  to  availability, 
acceptance  and  verification.  All  sales  on  accessories 
are  final.  Prices,  terms  and  specifications  are  subject  to 
change  wit  houl  notice.  All  prices  are  in  U.  S.  dollars.  Out 
of  stock  Items  will  be  placed  on  backorder  automatically 
unless  CE  is  instructed  differently.  A  $5.00  additional 
handling  fee  will  be  charged  for  all  orders  with  a 
merchandise  total  underSSO.OO.  Shipments  aref.Q.B, 
Ann  Arbor.  Michigan.  No  COD's.  Most  products  thai  we 
sell  have  a  manufacturer's  warranty.  Free  copies  of 
warranties  on  these  products  are  available  prior  to 
purchase  by  writing  to  CE.  Non-certified  checks  require 
bank  clearance,  Not  responsible  for  typographical  errors. 
Mail  orders  tor  Communications  Electron- 
ics]* Box  1045T  Ann  Arbor,  Michigan  48106 
U.S.  A,  Add  $7.00  per  scanner  for  R.P.a/LXP.S. 
ground  shipping  and  handling  in  the  continental 
U.S.  A  For  Canada  Puerto  RicoP  Hawaii,  Alaska, 
or  APO/FPO  delivery,  shipping  charges  are 
three  times  continental  U.S.  rates.  If  you  have  a 
Discover,  Visa  or  MasterCard,  you  may  call  and 
place  a  credit  card  order,  Order  toll-free  in  the 
U.S.  Dial  800- USA-SCAN,  In  Canada,  order  toll- 
free  by  calling  800-221 -3475.  FTCC  Telex  any 
|tmeT  dial  825333.  If  you  are  outside  the  U.S. 
or  in  Michigan  d*a1 3 1 3-973-8888.  Orde r  today- 
Scanner  Distribution  Center*  and  C£  logos  are  trade- 
marks o<  Communications  Electronics  Inc. 
t  Sear  car  *s  a  registered  trademark  of  Uniden  Corpora  Hon 
*  Regency  and  Turbo  Sean  are  registered  trade marla  ot 
Regency  Electronics  Inc.  AD  *0aOl8?-RA 

Copyrights  1987  Communication* Electron ica  Inc 

For  credit  card  orders  call 

1-800 -USA- SCAN 


COMMUNICATIONS 
ELECTRONICS  INC. 
Consumer  Products  Division 

P.O.  Son  1045  O  Ann  ArtKW.  Mtehigan4fi106-1045USA 
CafieOQ-USA-SCAN  oroutvlds  U.S.A.  31 3-973-8888 

CIRCLE  121  ON  READER  SERVICE  CARD 


Number  25  on  your  Feedback  card 


PECIAL  EVENTS 

Ham  Doings  Across  the  Country 


Special  Events  listings  will  be  pro* 
vided  by  73  Magazine  free  of 
charge  on  a  space-available  ba- 
sis. Announcements  must  be  re* 
cetved  by  us  by  the  first  of  the 
month,  two  months  prior  to  the 
month  in  which  the  event  takes 
place  (by  March  tt  for  example, 
for  a  May  or  later  event).  Please 
mail  to  Editorial  Offices.  73 
Magazine,  WGE  Center.  Peter- 
borough NH  0345B.  ATTN: 
Special  Events 

PUNXSUTAWNEYPA 
JAN  31 

Special  Event  Station  WA3LVU 
will  commemorate  Groundhog 
Day  on  January  31 , 1 988.  Blading 
time  is  1400Z  and  operation  will 
be  on  20  and  40  meter  phone 
band,  Certificate  for  SASE  to 
Doug  Hunter  WA3LVU,  Rockland 
Ave.,  Punxsutawney  PA  15767. 

VERNON  WINTER  CARNIVAL 
FEB  5-1 4 

NOR  AG's  special  event  station 
will  again  commemorate  western 
Canada's  largest  winter  carnival, 
the  Vernon  Winter  Carnival.  This 
special  event  station  will  operate 
daily  during  the  carnival  which 
will  be  held  on  February  5th  to 
the  14th.  1988.  Our  operating 
frequency  will  be  14.235,  with 
possible  operation  on  all  other 
bands  depending  on  conditions. 
Any  station  contacting  our  club 
station  "VE7NOFT  will  qualify  for 
a  commemorative  certificate.  To 
receive  the  certificate  qualifiers 
are  asked  lo  send  their  QSL  info 
and  2  IRCs  or  $1  to  NORAC  Box 
1706,  Vernon  BCW  V1T  8C3 
CANADA . 

ST.  CATHARINES  ONTARIO 
FEB  6 

The  Niagara  Peninsula  Ama- 
teur Radio  Club  lnc,T  is  holding  the 
10th  Annual  Big  Event,  celebrat- 
ing the  40th  anniversary  of  the 
club  with  a  Manifest  and  dinner 
dance  on  February  6th  at  the 
C.A.W.  Hall,  12S  Bunting  Road, 
St.  Catharines  Ontario.  Admis- 
sion $3.  Tables  $12  commercial 
and  $5  non-commercial.  Talk>in 
1 47.24/84,  For  further  information 
please  write  N.P.AR.  Inc.,  P.O. 
Box  892,  St  Catharines  Ontario, 
L2R  6Y3  CANADA;  or  phone  416/ 
937-0590. 


DEARBORN  Ml 

FEB  7 

The  Livonia  Amateur  Radio 
Club  will  hold  its  18th  annual 
LARC  Swap  W  Shop  on  Sunday 
February  7thp  from  8:00  AM  to 
4:00  PM,  at  Dearborn  Civic  Center 
in  Dearborn,  Michigan  ARRL/ 
VEC  amateur  radio  examinations 
will  be  given  by  the  Motor  City 
Radio  Club.  Plenty  of  tables,  door 
prizes,  refreshments  and  tree 
parking.  Talk-in  on  144,75/5.35 
and  .52.  Reserved  table  space  of 
8-foot  minimum  available,  For  fur- 
ther information,  send  SASE  (4x9) 
to  Hell  Coffin  WA8GWL,  C/O  The 
Livonia  Amateur  Radio  Club,  P.O. 
Box  2111.  Livonia  Ml  48151 . 

DECATUR  IL 
FEB  12-13 

The  Cenois  Amateur  Radio 
Club  will  operate  K9HGX  from 
1400Z  to  0200Z  on  February  12th 
and  13th  in  honor  of  Abraham  Lin- 
coln's birthday.  Suggested  fre- 
quencies: 3.875,  7.250,  14.250 
and  21 .325  kHz  on  phone-3,725 
and  7.125  kHz  on  Novice  bands. 
For  certificate,  send  QSL  and 
large  SASE  to  K9HGX,  Box  4595, 
Decatur  IL  62521 . 

NEWBURGH  NY 
FEB  13 

The  Orange  County  ARC  will 
operate  WB2SON  February  13* 
15002-22002,  from  Washington's 
Headquarters,  lo  commemorate 
George  Washington's  birthday. 
Suggested  frequencies:  3.860, 
7.230,  14.260.  Also,  local  2-meter 
repeaters  and  packet  will  be  ac- 
tive for  contacts.  For  certificate, 
send  QSL  and  9x12  inch  SASE 
(39  cents)  to  OCARC,  c/o  Barbara 
Christopher  N2AWL  RFD  2  Box 
447.  Wattkitt  NY  12589. 

TRAVERSE  CITY  Ml 
FEB  13 

The  Cherryland  Amateur  Radio 
Club,  announces  its  Fifteenth 
Annual  Swap  'N  Shop  to  be  held 
on  Saturday,  13  February  at  the 
Immaculate  Conception  Middle 
School  gymnasium,  218  Vine 
Street,  Traverse  City,  Michigan, 
from  8:00  AM  through  1:30  PM, 
Admission  is  $3;  tables  S5  Talk- 
in  on  146.85  repealer.  For  infor- 
mation, contact  Mick  Gtasser 
N8DBK,  4W2  Peninsular  Shores 


Or,  Grawn  Ml  49637;  616&7& 
9203. 

MANSFIELD  OH 

FEB  14 

The  Mansfield  Mid-Winter  Ham- 
festfComputer  Show  will  be  held 
Sunday  February  14,  at  the  Rich- 
land County  Fairgrounds,  There 
will  be  prizes,  forums  and  a  flea 
market  in  large,  modern,  heated 
buildings.  Doors  open  to  the  pub- 
lic at  7:00  AM.  Forums  include 
DX,  Packet,  ARES,  and  more. 
Tickets  S3  in  advance  and  $4  at 
the  door.  Tables  $5  in  advance 
and  S6  at  the  door.  Half  tables 
available.  Talk-inr  call  W8WE  on 
146,34/94.  Advanced  ticket/table 
orders  must  be  received  and  paid 
by  Feb.  4.  For  additional  informa- 
tion or  advanced  tickets/tables 
send  SASE  lo  Dean  Wrasse 
KBBMG,  1049  Beat  Road,  Mans- 
field OH  44905;  4 19/589-24 15  af- 
ter 4PM  EST. 

MARLBORO  MA 
FEB  14 

The  Algonquin  ARC  is  sponsor- 
ing the  Electronics  Flea  Market  at 
10:00  AM  to  2:00  PM.  on  February 
14.  Sellers  are  to  arrive  at  8:00  AM 
at  Marlboro  Middle  School  Cafete- 
ria, Union  Street  off  Route  85, 
Talk-in  on  146,01/61  and  146.52. 
Admission  is  $2.  Tables  are  $8  in 
advance,  $10  at  ihe  door. 
Wheelchair  accessible.  For  more 
information  contact  Dan  K81WW 
at  61 7/481 -1587 or write  A  ARC, 
Box  258 \  Marlboro  MA  01752. 

MELVILLE  NY 
FEB  14 

The  Long  Island  Mobile  Ama- 
teur Radio  Club,  Inc.,  is  holding  its 
LI  MARC  Hamfest  on  Sunday. 
February  14,  in  the  Electricians 
Hall,  41  Pinelawn  Road,  Melville 
Long  Island.  Doors  open  at  9  to  3. 
Admission  is  $4 and  $3  after  1 1 :30 
AM,  Sellers  4'  x  61  tables  are  $12 
or  bring  your  own  at  $1 .50  a  foot,  6 
fool  minimum,  helpers  pay  admis- 
sion. Registration  in  advance  on- 
ly, check  payable  to  LIMARC, 

LIE  Route  495  to  Exit  49  N,  V* 
mile  right  turn  onto  Pinelawn 
Road.  Talk- in  on  146.85.  For  more 
information  contact  Hank  Wener 
WB2ALW,  53  Sherrard  St.  East 
Hills  NY  1 1577;  516/484  4322.  Or 
Mark  Nadei  NK2T  at  516/  976- 
2366. 

LOVELAND  CO 
FEB  14-15 

The  Loveland  Repeater  Associ- 
ation will  sponsor  a  special  events 


station  in  conjunction  with  the 

Loveland  Valentines  activities. 
Operation  will  be  up  25  kHz  from 
the  lower  edge  of  the  Gen- 
eral class  phone  bands  and  up 
25  kHz  from  the  lower  edge  of 
the  Novice  10  meter  band.  1300 
UTC-0700  UTC  February  14th 
and  15th,  Send  SASE  for  QSL 
to  KAOVFF.  Michael  H.  Walker, 
3816  Ash  Ave.,  Lovetand  CO 
80538. 

POLK  COUNTY 
FEB  20 

The  Salem  and  Oregon  Coast 
Emergency  Repeater  Associa- 
tions will  sponsor  the  1988  Ham 
Fair  on  Saturday,  February  20th 
beginning  at  9:00  AM  at  the  Polk 
County  Fairgrounds  Admission  is 
$4  in  advance  or  S5  at  the  door. 
Activities  include  ARRUVEC  test- 
ing, giant  flea  market,  exhibits, 
and  commerctal  dealers.  Talk-in 
on  146-26/.86.  For  more  informa- 
tion write:  Salem  Repeater  As- 
soc, P.O.  Box  764,  Salem  OR 
97308. 

HARLINGEN  TX 
FEB  20-21 

The  South  Texas  Amateur  Re- 
peater Society  will  be  holding  their 
STARfest  on  February  20  and  21 
at  9  AM  Saturday  (set-up  at  7  AM), 
runs  through  Sunday-  It  will  be 
held  at  Casa  de  Amistad  (Civic 
Center),  Fair  Park  Blvd,  (from 
north ,  exit  US  77  at  Fair  Park  Blvd . 
exit,  east  half  mile;  from  west,  exit 
expressway  US  83  at  Lewis  Lane 
exit,  east  toward  US  77-north,  and 
east  from  jet .  with  US  77  half  mile.) 
Talk-in:  English  language, 
147.39;  Spanish  language, 
146.70.  Advance  is  $5  and  at  the 
gate  is  $6.  Contact  for  flea  market, 
reservations  Dr.  David  Wool- 
weaver  K5RAV,  2210  South  Sun- 
shine Strip,  Hartingen  TX  78550; 
5 12/425-7744  or  425*3128, 

SARASOTA  FL 
FEB  20-21 

S  AR  JV .  Inc..  will  be  holding  its 
9th  Annual  Hamfest  and  Comput- 
er Show  on  February  20  and  21  at 
the  Robarts  Sports  Arena.  300 
Ringling  Boulevard.  There  will  be 
Forums,  exams,  Saturday  Night 
Banquet,  a  QCWA  Luncheon  and 
prizes.  Tables  are  $16,  advance 
tickets  are  $5  and  banquet  tickets 
are  $15.  RV  hookups  are  $10  a 
night.  For  more  information  con* 
tact  Ai  Matlick  at  SA.R.A  Inc.. 
Sarasota  Hamfest,  Inc.,  1817 
Buccaneer  Terrace,  Sarasota  FL 
33581. 
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HERNANDO  COUNTY  FL 
FEB  27 

The  Hernando  County  Amateur 
Radio  Association  is  sponsoring 
its  sixth  Annual  Hamfest  on  Satur- 
day February  27th  at  the  Hernan- 
do County  Fairgrounds  Auditori- 
um Doors  open  at  3  AM  and 
exams  start  at  9:30  AM.  Preregis- 
t  rat  ton  is  preferred.  Advance  reg- 
istration is  $2,  at  the  door  is  $3, 
and  the  swap  tables  are  $6.  Free 
overnight  parking  is  permitted. 
For  more  information  contact 
Regis  Kramer  W41LE,  900-2032 
US  41  North,  Brooksville  FL 
34601;  904/796-6802, 

DALTON  GA 
FEB  27 

Dalton  Amateur  Radio  Club  will 
be  holding  its  annual  Hamfest  at 
the  North  GA,  Fairgrounds  on  Sat- 
urday* February  21  at  9  AM  til  3 
PM.  License  exams  will  be  offered 
at  the  Western  Sizzler  Family 
Steak  House.  W.CAR.S.  will  be 
the  VEC  and  advance  reserva- 
tions are  encouraged.  Mail  reser- 
vations for  exams  to  club  P.O.  Box 
N40TC  at  404/673*2291  or 
K4FLG  at  404/27&0630. 

HAMEL MN 
FES  27 

The  Robbinsdale  Amateur 


Radio  Club  is  sponsoring  the  7th 
annual  Midwinter  Madness  Hob- 
by Electronics  Show  on  February 
27.  1988  at  8  AM.  There  will  be  a 
large  indoor  flea  market,  retail 
exhibits  and  FCC  testing.  The 
show  will  be  held  at  Medina  Ball- 
room, on  highway  55. 4  miles  west 
of  1-494,  in  Hamel  MN.  Admission 
is  S3  in  advance  and  $4  at  the 
door.  Tabtes  are  $8  and  half  ta- 
bles are  $4-  Talk-In  on  147.60/00 
KOLTC  Repeater,  146.52  Sim- 
plex. To  register  send  a  SASE  and 
Fees  to:  Robbinsdale  ARC,  P.O. 
Box  22613,  Robbinsdale  MN 
55422,  For  FCC  Exam  Registra- 
tion: Send  completed  Form  610* 
photocopies  of  Current  License 
and  Code  Credit  and  $4.55 
(Payable  to  ARRL/VEC)  to:  Ron 
Schutlz.  $308  Peacedale  Ave.. 
Edina  MN  55424. 

DAVENPORT  IA 
FEB  28 

The  Davenport  Radio  Amateur 
Club  will  host  its  annual  Hamfest 
Sunday,  February  28  from  8  AM  to 
3  PM  at  the  Davenport  Masonic 
Temple,  The  event  will  feature  a 
large  indoor  flea  market,  walk*in 
VE  testing,  food  and  prizes.  For 
flea  market  tables  and  advance 
tickets:  Davenport  Radio  Amateur 
Club,  2131  Myrtle.  Davenport  IA 
52804. 


LAPORTE  IN 
FEB  28 

The  Lapone  ARCfs  Winter 

Hamfest  is  Sunday,  February  28 
at  the  Lapone  Civic  Auditorium. 
Laporte  is  50  miles  southeast  of 
Chicago,  Talk-in  on  146,017.61 
and  146.52  simplex.  Forum  will 
include  the  Midwest  Microwave 
Society's  Construction  exhibit 
and  seminar  {bring  your  SHF 
projects).  Donation  is  $3.  Table 
charge  is  also  S3  and  may  be  re- 
served in  advance  by  SASE. 
LPARC  PO,  Box  30,  Laporte  IN 
46350. 

CUYAHOGA  FALLS  OH 
FEB  28 

The  Cuyahoga  Falls  Amateur 
Radio  Club's  34th  annual  Ham- 
fest will  be  held  at  the  Akron  North 
High  School  from  8  AM  to  3PM  on 
Sunday,  February  28.  Tickets  are 
$3  in  advance  and  $4  at  the  door. 
Tables  are  $5,  half  tables  avail* 
able.  Sellers  may  bring  their  own 
tables.  Tables  will  be  $6  at  the 
door,  if  we  have  any  left..  SASE  for 
ticket  orders  and  table  reserva- 
tions, please.  Plenty  of  room  for 
buyers  and  sellers-over  32,000 
sq.  ft.  Easy  access  from  TalJ- 
madge  Ave, ,  off  ramp  of  North  Ex- 
pressway (Rte.  8).  Talk-in  on  87/ 
27.  Route  8  connects  to  all  major 


expressways  and  Ohio  turnpike. 
Details  from  Bill  Sovinsky  KBJSL 
230524th  SL,  Cuyahoga  Falls  OH 
44223;  216/923-3830. 


LAND  OF  LEGEND 
CONTEST 
FEB  27-28 

Land  of  Legend  Contest,  is 
sponsored  by  the  Newark 
Amateur  Radio  Association, 
from  1 600Z  February  27  until 
2359Z  February  28,  Phone 
only,  Certificate  for  working 
ten  N.A,R.A.  members,  five 
for  DX.  during  contest 
period.  DX  is  other  than  W, 
K,  N.  or  A.  Exchange  signal 
report,  name,  and  QTH  Sug- 
gested frequencies:  BOM 
3.860  ±  T  40M  7.235  ±  ,  20M 
14.250  +,15M  21 .335  ±  and 
10M  28-450  ±.  Business 
size  SASE  and  logs  to 
Newark  Amateur  Radio 
Association  Contest,  P.O. 
Box  149.  Newark  OH  43055* 
Deadline  for  submission  is 
March  31,  1988,  For  further 
information  contact  Rick 
Crane  KABRBQ.  174  North 
Gay  Street  Newark  OH 
43055,  Or  Don  Kinney 
KA8MAQ,  2843  Mount  Ver- 
non Rd, ,  Newark  OH  43055 . 


Number  26  on  your  Feedback  card 


IRCUITS 


Great  Ideas  From  Our  Readers 


Many  readers  will  recognize  the  revival  of  this  regular  feature, 
which  has  been  absent  from  the  pages  of  73for  several  years.  We 
welcome  brief  contributions  of  circuits.  If  your  idea  is  published, 
you  will  receive  a  free  subscription  or  a  renewal  Clearly  indicate 
that  your  submission  is  for  this  column  and  not  a  manuscript  for 
an  article,— Ed. 


C-64  POWER  SUPPLY 

Having  problems  with  your 
Commodore  power  supply?  If  so. 
Figure  1  will  help  you.  When  my 
power  supply  failed  I  opened 
the  unit  (some  are  sealed),  traced 


wiring,  and  drew  the  schematic. 
The  3052  regulator  was  defective 
and  t  replaced  it  with  the  readily- 
avaiiahle  7805>  NOTE:  The  pin 
out  is  different.  There  are  two 
types  of  supplies — those  that 
have  failed  and  those  that  are 
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Figure  1.  Power  supply  schematic  for  Commodore  64. 


going  to;  so  save  this  drawing. 

-George  Taylor  WA4GUW 
Muscle  Shoals  AL 

VARIABLE  C-MOS 
OSCILLATOR 

The  oscillator  section  made 
up  of  the  inverters  {Uf}  is  a  typi- 
cal oscillator  configuration,  The 
unique  feature  t$  the  ability  to  al- 
ter the  frequency  of  oscillation 
digitally.  U2  is  a  CMOS  transfer 
gate,  which  is  used  to  parallel 
additional  resistors  (R2  and  R3) 
with  R1~  The  transfer  gate  U2 
has  four  separate  switch  sec- 
tions, Two  switch  sections  are 
paralleled  to  provide  a  low- 


enough  "on"  resistance  when  a 
resistor  is  selected.  The  off  re- 
sistance is  high  enough  to  pre- 
vent U2  or  R2  and  R3  from  loading 
the  oscillator  when  only  R1  is  se- 
lected. If  a  TTL  interface  is  re- 
quired, the  unused  sections  ofUl 
may  he  paralleled  to  provide  a  sin- 
gle TTL  load.  The  oscillation  fre- 
quency can  be  approximated  by 
F=  W.2RC.  This  formula  will 
provide  a  "ball-park"  value  for  the 
resistor  and  capacitor  values.  The 
value  ofC  1  shown  in  the  schemat- 
ic is  typical. 

-Nick  Hulbert  KG5N 

Colorado  Springs  CO 
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Figure  2.  Variable  CMOS  oscillator.  The  U2  transfer  gate  switches 
additional  resistors  in  and  out,  varying  the  circuit's  frequency. 
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We  A  THERSA  TS 

View  On  Video  Processing 


Dr.  Ralph  E,  Taggart  WB8DQT 
602  S+  Jefferson 
Mason  Ml  48354 

Purely  Digital 

Last  month  I  spent  quite  a  bit  of 
time  looking  at  a  range  of  en- 
hancement options  using  ' 'trans- 
parent digital"  techniques.  This 
month  I  will  finish  up  discussion  of 
image  processing  with  some  infor- 
mation on  purely  digital  tech- 
niques, usually  implemented  us- 
ing a  computer,  All  of  these 
techniques  are  based  on  manipu- 
lating the  numerical  value  of  pixel 
data,  This  is  a  fascinating  subject  I 
only  can  barely  introduce  in  the 
space  available  this  month.  For 
those  who  want  to  pursue  the  sub- 
ject in  greater  depth,  most  univer- 
sity and  larger  public  libraries  will 
have  texts  on  digital  processing 
techniques.  One  useful  and  inex- 
pensive one  (S1 4.95}  is  Digital  Im- 
age Processing  by  Gregory  A. 
Baxes,  published  by  Prentice- 
Hall,  inc,  of  Englewood  Cliffs.  NJ 
07632  Most  bookstores  will  spe- 
ciak)rder  a  copy,  or  contact  the 
publisher  directly. 

Computer-assisted  digital  pro- 
cessing can  be  used  in  a  number 
ot  ways,  depending  upon  the  na- 
ture of  the  system.  It  can  be  incor- 
porated into  an  outboard  image 
processor  of  the  type  described 
last  month  In  this  case  the  tech- 
niques apply  to  any  display  sys- 
tem since  the  processing  occurs 
prior  to  image  display.  The  user 
can  also  incorporate  the  tech* 
niques  into  a  computer-assisted 
scan  converter  by  processing  the 
image  data  between  the  A/D  con- 
version and  the  storage  of  image 
data  in  memory,  This  is  most  suit- 
able for  systems  where  memory 
storage  is  limited  Fmally.  users 
can  store  linear  data  in  the  image 
memory  and  perform  any  pro- 
cessing when  passing  data  from 
memory  to  the  actual  display  part 
of  the  system. 

The  first  two  approaches  are 
simple,  but  since  any  processing 
is  performed  'lon  the  fly,"  any 
change  in  processing  routines  re- 
quires reloading  the  test  image 
from  tape.  The  third  option  re* 
quires  a  lot  of  RAM  but  allows  mul- 
tiple processing  routines  from  a 
store  of  image  data  in  RAM  with- 
out having  to  reload  the  image 
wtth  each  trial. 


Evaluating  the  Image 

Although  trial  and  error  can 

work,  it's  best  to  have  some  infor- 
mation about  the  distribution  of 
brightness  values  in  the  image. 
The  most  useful  approach  is  to 
write  a  program  to  construct  a 
graph  or  histogram  of  the  distribu- 
tion of  various  pixel  brightness 
values  in  the  picture. 

As  one  example,  a  BASIC  pro- 
gram could  look  at  the  contents  of 
the  video  memory  where  the  pic- 
ture resides.  If  the  memory  con- 
tains 6-bit  video  values,  then  an 
array  with  64  entries  (0-63)  is  re- 
quired, one  for  each  possible  pixel 
value.  Stepping  through  the  video 
memory  is  possible,  PEEKing  at 
the  value  of  each  pixel  and  updat- 
ing the  appropriate  array  entry  by 
one.  in  the  end  the  operator  can 
step  through  the  array  and  pre- 
pare a  plot  showing  the  number  of 
pixels  of  each  brightness  value  in 
the  image.  The  major  limitation 
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Fig.  1.  Diagrammatic  examples  of  pixel 
histograms  showing  data  from: 

(a)  an  tR  Una  of  NOAA  APT  data, 

(b)  the  line  after  the  "pixel  slide'*.  The 
purpose  of  a  'slide"  is  to  shift  the 
entire  cluster  of  pixels  down  the 
histogram  so  that  the  smallest  pixel 
values  wilt  be  zero. 

(c)  The  line  after  multiplying  each  pixet 
value  in  18  by  4.  There  is  now  a  tuff 
range  of  contrast,  with  pixel  values 
between  0  and  60. 


with  this  approach  is  the  time  re- 
quired to  examinine  a  large  video 
memory  using  BASIC.  Analysis  of 
only  a  few  lines  of  video  will  save 
time.  An  assembly  language  sub- 
routine can  evaluate  large  blocks 
of  memory  very  quickly  and  then 
revert  back  to  BASIC  to  actually 
plot  the  data. 

Figure  1 A  shows  a  diagrammat- 
ic example  of  such  a  pixel  his* 
togram  of  hypothetical  data  ob- 
tained from  an  (R  line  of  NOAA 
APT  data.  Note  that  all  pixels  are 
near  the  white  end  of  the  dynamic 
range.  For  the  sake  of  argument* 
suppose  they  all  fall  i  n  the  range  of 
48  to  63.  The  aim  is  to  expand  the 
contrast  of  this  data,  which  re- 
quires a  two-step  processing  se- 
quence. 

The  Pixel  Slide 

The  process  must  first  set  the 
"blackest"  pixel  value,  in  this 
case  a  decidedly  fight  48.  to  true 
black  or  0,  This  requires  one  of  the 
most  fundamental  digital  process^ 
ing  steps — the  pixel  slide/'  A 
"slide"  will  shift  the  entire  cluster 
of  pixels  down  the  histogram  so 
the  smallest  pixel  values  will  be 
zero.  In  the  simplest  case,  with  the 
data  in  Figure  1A  simply  subtract 
48  from  each  pixel  in  memory  and 
store  the  result  back  in  place  of 
the  original  value.  The  result  is  a 
distribution  similar  to  Figure  18, 
The  picture  remains  low  contrast, 
but  the  lowest  pixel  vatue  is  01 

Practically  speaking,  pixel 
values  less  than  the  desired 
threshold  will  complicate  real- 
world  data.  If  this  were  real  APT  IR 
data,  most  of  the  pixels  would  be 
clustered  as  Figure  1A  indicates, 
There  would,  however,  always 
be  pixels  between  0  and  48  be- 
cause of  grayscale  steps,  minute 
markers,  etc.  Since  the  system 
probably  doesn't  like  negative  val- 
ues for  pixels,  a  real  world  slide 
would  actually  involve  two  pos- 
sibilities for  each  pixel  in  memory: 


JHKT 


OUTPUT 


Fig.  2.  A  sample  of  four  conversion 
curves  that  can  be  used  to  achieve  a 
variety  of  effects.  See  text  for  details  on 
what  each  curve  means. 


1.  If  the  original  pixel  value 
is  below  40,  set  the  new  value  to 
0;or 

2.  if  the  value  is  greater  than  48, 
subtract  48  from  the  original  value 
and  store  the  remainder. 

Most  visible  data  in  the  video 
line  with  the  IR  and  all  the  miscel- 
laneous ones  noted  earlier  will  be 
converted  to  0.  The  slide  of  the  IR 
data  is  then  complete. 

Contrast  Expansion 

The  video  data  in  Figure  1 B  now 
consists  of  pixels  in  the  range  of  0 
to  15.  To  generate  a  full  range  of 
contrast,  multiply  each  pixel  value 
in  Figure  IB  by  4.  Figure  1C 
shows  the  resulting  frequency 
distribution.  This  is  a  full  range  of 
contrast  with  pixel  values  be- 
tween 0  and  60.  A  display  of  the 
new  data  will  show  a  picture  of 
excellent  contrast. 

NoteT  however,  there  only  16 
discrete  pixel  values  ranging  from 
0  to  SO  in  steps  of  4.  This  under- 
scores the  need  to  always  digitize 
the  original  data  to  significantly 
more  resolution  than  actually 
needed  for  display.  The  original 
image  contained  16  usable  steps 
in  the  48-63  range.  There's  no 
way  to  generate  additional  steps, 
even  by  expanding  the  contrast!  If 
the  original  data  had  been  4-bit. 
the  best  expansion  would  have 
good  contrast,  but  only  4  gray^ 
scale  steps! 

Visible  Data 

Although  the  above  procedure 
would  work  for  expanding  IR  con- 
trast, what  are  the  techniques  for 
visible  data?  The  steps  may  differ 
slightly,  but  the  principle  is  the 
same.  Consider  a  visible  light  dis- 
tribution with  pixels  in  the  range  of 
0-15  with  only  IR  data  or  miscella- 
neous minute  marker/grayscale 
data  in  the  16-63  range.  In  this 
case  a  slide  is  not  required,  since 
the  darkest  pixels  in  the  visible 
light  data  are  already  0.  First  con- 
vert any  pixels  between  16  and  83 
to  15.  then  carry  out  the  expan- 
sion step. 

How  to  expand  some  specific 
mid-range  value?  Simply  clip  all 
pixels  below  the  lowest  desired 
threshold  to  that  value.  Similarly, 
convert  all  pixels  above  the 
highest  threshold  to  Ihe  high 
threshold  value.  Then  perform  a 
slide  to  set  the  low  threshold  to  0, 
followed  by  an  expansion. 

All  of  the  previous  discussion 
assumes  the  user  changes  the 
values  in  the  main  memory,  but 
this  isn't  the  only  approach  If  a  tot 
of  memory  is  available,  the  altered 
video  data  can  pass  to  a  buffer 
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memory  or  the  display  memory  if 
that  is  separate  from  the  main 
video  buffer. 

The  operator  can  also  perform 
the  same  conversions  on  the  fly  if 
desired.  He'll  need  to  run  the  tape 
through  the  evaluation  program  to 
get  the  initial  pixel  distribution,  but 
once  he  knows  what  needs  to  be 
done,  each  pixel  can  be  modified 
individually  on  a  second  run.  fn 
fact,  although  the  previous  dis- 
cussion treated  the  slide  and  ex- 
pansion as  distinct  steps,  the  user 
can  perform  both  on  each  pixeJ 
with  a  single  series  of  operations. 
In  the  case  of  the  first  IR  example, 
the  sequence  might  look  like  this: 

1 .  Check  the  pixel  If  less  than 
48.  set  it  to  0  or, 

2.  if  greater  than  48.  subtract  48 
to  perform  the  slide. 

3.  Multiply  each  pixel  by  4  for 
the  expansion 

Nonlinear  Processing 

Everything  discussed  this 
month  and  last  has  involved  clip- 
ping and  expansion  of  video  data, 
Capping  means  throwing  out  data 
that  falls  outside  of  the  range  of 
interest  and  working  with  the  rest. 
I  did  this  last  month  by  setting  the 
A/D  thresholds,  while  this  month  I 
did  the  same  thing  with  our  mathe- 
matical manipulations. 

Many  real  world  processing 
probtems  are  more  complex.  For 
example,  how  to  improve  contrast 
of,  say,  the  IR  segment  of  a  line 
without  completely  losing  the  visi- 
ble light  data?  Alternatively,  how 
does  the  user  expand  the  contrast 
at  the  black  end  of  the  visible 
range  in  a  visible  light  image,  to 
improve  the  definition  of  land/wa- 
ter features,  for  example,  without 
the  complete  loss  of  bright  cloud 
detail?  This  is  very  difficult  to  do 
with  analog  circuits  and  is  quite 
complex  with  last  month's  "trans- 
parent digital77  approach.  It  is 
quite  easy  however  with  purely 
digital  techniques. 

Figure  2  shows  a  sample  of 
four  conversion  curves  used  to 
achieve  a  variety  of  effects.  Al- 
though the  example  illustrates  the 
conversion  of  6-bit  data  to  4-bit 
format,  the  process  works  be- 
tween any  combination  of  input 
and  output  format.  Curve  1  is  in- 
cluded for  reference  only  since  it 
represents  a  linear  conversion  in 
that  the  brightness  characteristics 
of  the  output  track  those  at  the 
input.  The  remaining  curves  are 
quite  different,  however.  Curve  2 
represents  a  logarithmic  expan- 
sion of  the  white  part  of  the 
grayscale.  The  black  data  is  not 


VALUE 

COLOR 

15 

white 

14 

light  cyan 

13 

light  magenta 

12 

light  blue 

11 

yellow 

10 

light  green 

9 

light  red 

8 

fight  gray 

7 

dark  gray 

6 

dark  cyan 

5 

dark  magenta 

4 

dark  blue 

3 

orange 

2 

dark  green 

1 

dark  red 

0 

black 

Table  t.  Grayscaie-to-cok>r  conver- 
sions for  a  4-bit  display  system  that 
asstgns  bit  0  to  red,  hit  1  to  green,  bit  2 
to  blue,  and  bit  3  to  intensity. 

lost,  it  just  occupies  a  smaller 
number  of  output  steps  than  the 
original.  The  majority  of  the  output 
steps  are  devoted  to  the  white  end 
of  the  dynamic  range.  Curve  3  is 
complimentary  in  that  it  performs 


this  point  emphasizes  contrast  ex- 
pansion, there  are  lots  of  addition- 
al possibilities.  Any  number  of 
oddball  curves  can  be  construct- 
ed to  meet  specific  needs  to  high* 
light,  emphasize,  or  recognize 
certain  features  in  an  image. 
There  are  also  unlimited  options 
for  false-color  displays,  if  the  dis- 
play allows  that  option.  Depend- 
ing on  the  number  of  colors  avail- 
able, a  lookup  table  is  a  simple 
way  to  convert  any  brightness  val- 
ue to  any  color  value.  This  gives 
absolute  control  over  how  the 
picture  is  displayed.  This  can  be 
quite  convenient,  because  it 
avoids  the  limitations  on  color 
values  and  sequencing  inherent 
to  dependence  on  a  fixed  assign- 
ment of  data  lines.  For  example,  if 
a  4-bit  display  system  assigns  bit 
0  to  red,  bit  1  lo  green,  bit  2  to 
blue,  and  bit  3  to  intensity,  the  var- 
ious grayscale  values  will  always 
translate  to  the  colors  listed  in 
Table  1. 

An  image  with  a  normal  gray- 
scale displayed  in  color  would  pro- 


"4n  image  with  a  normal  grayscale 
displayed  in  color  would  produce  an 
absolutely  chaotic  range  of  colors 


f  * 


a  tog  black  expansion.  In  this 
case,  most  of  the  output  steps  are 
devoted  to  the  black  end  of  the 
dynamic  range  with  compression 
of  the  white  data.  Finally,  Curve  4 
is  a  mid-range  expansion  with 
compression  of  the  extreme  black 
and  white  ends  of  the  dynamic 
range. 

Expansions  of  this  type  are  best 
achieved  using  lookup  tables, 
since  the  math  can  get  fairiy  com- 
plex. With  6-bit  input  data,  the 
labfe  would  have  64  entries  (0-63) 
with  each  entry  representing  the 
desired  output  value.  Each  proc- 
essing curve  would  need  a  table, 
and  the  prepared  graph  would  de- 
termine the  output  value  required 
for  each  input  value.  The  lookup 
table  could  be  an  array  in  BASIC 
(slow!),  or  the  table  would  be  in 
memory,  m  the  case  of  an  assem- 
bly language  routine.  In  the  latter 
instance,  address  the  start  of  the 
table,  offset  by  the  input  pixel  val- 
ue, and  then  read  the  value  from 
memory,  Assembly  language 
lookup  tables  are  more  than  fast 
enough  for  on-t he-fly  processing, 
and  they  are  also  a  convenient 
way  to  pass  data  from  the  video 
memory  to  a  display. 

Although  all  of  the  discussion  to 


duce  an  absolutely  chaotic  range 
of  colors  very  difficult  to  interpret 
and  extremely  difficult  to  view  in 
the  long  run,  A  color  lookup  table 
would  allow  conversion  of  these 
values  to  any  other  value  to 
achieve  the  desired  correspon- 
dence between  that  grayscale 
step  and  the  displayed  color.  IR 
dataT  for  example,  could  be  "re- 
arranged" to  provide  a  color  spec- 
trum that  would  be  more  easily 
interpreted  in  color  terms  (bfues  at 
the  cold  end,  and  reds,  oranges, 


yellows,  and  white  at  the  hot  end). 
The  user  could  also  use  a  simpler 
color  set,  approximate  water  fea- 
tures fn  blue,  land  features  in 
greens  and  browns,  etc.  This  is 
not  possible  with  any  fixed  ar- 
rangement of  data  lines,  but  ft  is 
easy  to  do  with  a  lookup  table, 
regardless  of  how  the  data  lines 
are  arranged! 

The  user's  needs  will  determine 
the  features  incorporated  into  the 
processing  system.  For  one  thing, 
additional  video  routines  and 
table  do  take  up  more  memory, 
but  usually  the  real  memory 
usage  occurs  in  the  form  of  addi- 
tional screen  memories  for  all  the 
new  menus.  Additional  video  op- 
tions will  also  take  up  time,  and 
that  may  be  critical  in  on-lhe-fty 
applications. 

If  the  basic  A/D  conversion 
takes  up  most  of  the  available 
time,  there  will  be  a  limitation  in 
the  number  of  modes  the  system 
can  accommodate.  If  timing  is  a 
problem,  try  writing  customized 
on-the-fly  programs,  each  one  in- 
corporating one  specific  kind  of 
processing  option.  Things  are 
usually  much  simpler  in  the  case 
of  operating  out  of  a  large  video 
memory  and  simply  passing  the 
data  to  the  display  in  various 
ways.  All  data  are  treated  in  a 
linear  fashion  when  Ihe  A/D  data 
are  passed  to  memory,  and  the 
processing  function  simply  con- 
sists of  different  options  in  pass- 
ing the  data  from  memory  to  the 
display. 

Well,  that  is  an  introduction  to 
the  world  of  image  processing.  No 
matter  what  kind  of  display  sys- 
tem used,  there  are  many  ways 
to  enhance  the  quality  or  utility  of 
the  images.  Future  columns  may 
look  again  at  specific  projects, 
particularly  for  outboard  proces- 
sors, if  there  is  an  interest  in  the 
subject. 
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CIRCLE  141  ON  READER  SERVICE  CARD 


$20.15 

106 

12VDC 
Energizer 
(Optional) 


$35,50 
C105B 

2  Position 
On-Off Coupler 


oo 


■  ■  ■  ■ 


O    Q     0     o 


Radio 


DC* 


$52.00 
105 

DC  Operated 

2  Position  Relay 

(inside  your 

shack) 


(injects  DC 
onto  coax) 

This  system  operates  from  t  ,5  to  ISO  MHz  and  handles  f25Q  RF  watts, 
Use  our  antenna  switching  kit  and  eliminate  excess  coax  runs. 

With  this  kit  and  a  single  run  of  coax,  you  can  switch  between 

your  antennas  remotely.  Use  to  add  an  antenna  at  modest  cost. 

or  change  array  direction. 
Other  types  and  combinations  of  relays  are  available. 

Please  call  or  write  us  for  more  information,  and  save  on  your 

coax  runs! 

30  day  MONEY  BACK  GUARANTEE  on  all  products 

Unadilla/Reyco/lnline  is  now  a  Division  of  ANTENNA'S  ETC. 


Look  at  our 


x-z     ;^s       x  ^;    ™    ™ 


"ON  WINDOW 


#  # 


VHF 
{140*175) 

•  No  Hole 

•  Easy  to  Mount 

•  Rugged 

•  Superior 

Performance 

m  Radiator  Snaps 
On  and  Off 

m  Competitively  Priced 


Line 

UHF 

(420-520) 

•  3dbgam 

■  No  Hole 

»  Easy  to  Mount 

•  Rugged 

•  Superior 

Performance 

•  Radiator  Snaps 

On  and  Off 

•  Competitively  Priced 


CeHuiarTrunking 
(800-895  MHz) 

JdbGmn 

No  Hole 

Easy  to  Mount 

Rugged  -  Goes  through  Car 

Wash  Without  Removal 

Superior  Performance 
Broad  Bandwidth 
Smaft  Size 

Competitively  Priced 


COMMUNICATIONS  ANTENNAS 


3900-BFt^ef  Road 
Schiller  PanUL  60176 
312-671-S690 


brings  imagination  and  innovation  to 

antennas  -  „ and  has  been 

since  1948  ff 


CIRCLE  163  ON  READER  SERVICE  CARD 


Factory-less, 

jumper-less, 

ROM-less  programming 


With    the    new    S-COM    5K    Repeater 

Controller,  you'll  be  able  to  configure  your 
repeater  remotely  —  using  DTMF 
commands.  Only  the  5K  offers  this 
capability  for  just  $189,  wired  and  tested. 


Easy  to  interface 
Polite  iD'er 
Nonvolatile  Memory 
Needs  only  55  mA/12  V 
Adjustable  Audio 
CMOS  Microprocessor 


•DTMF  Muting 
•Control  Receiver  Port 
*65  control  commands 
•Programmable  Command  Strings 
•Optional  Audio  Delay 
•Optional  Rack  Cabinet 


S-COM  Industries 

RCX  Box  8921 

Fort  Collins,  CO  80525 
(303)  493-8316 
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CIRCLE  95  ON  READER  SERVICE  CARD 


RAMSEY  ELECTRONICS 


mew  COM-3. 


*369.95* 


INCLUDES  2 HOOK-ON  PftOBES 

20  MHz  DUAL  TRACE 

Features  coropon ent  les ting  circuit  far  resistors,  capacitors, 
digital  circuits  and  diodes— TV  sync  filler— riighsensi livity — 
2  axis— XY  mode— built-in  calibrator— 5X  horizontal  magnifier 


INCLUDES  2  HOOK -ON  PROSES         *493.95 

35  MHz  DUAL  TRACE 

wide  frequency  band  width— optimal  sensitivity  —delayed 
triggering  sweep—  hold  oft— ALT  trigger— single  sweep  TV  sync 
5X  magnification— XV  or  XVZ  operation—  HFj  IF  norse  reduction 


*9|  •   *>9 


00 


UNSURPASSED  QUALITY  •  SUITABLE  FOR  HOBBY.  SERVICE  &  PRODUCTION 


MODEL 

BANDWIDTH 

*  TRACK 

CTTSIZE 

VERTICAL 
SEBSlTtWITT 

MAXIMUM 
TRIG  FREO 

USEABLE 

MAXIMUM 

BANDWIDTH 

HM 

20  MHz 

13 

e*iocM 

SmWper  div 

36  MHz 

3QMH4! 

m 

35  MHz 

12) 

fiilQCM 

1  mV  per  dry 

50  MHz: 

60UHz 

All 


higtupililY  II.  tO-t  tmkm 


'** 


'Arid  an 
additional 

S!00O*reich 

unit  for 
shipping. 


THE  COMMUNICATIONS 
SERVICE  MONITOR  THAT 
WORKS  HARDER  FOR  LESS. 

introducing  COM  3  ,  the  new  service  monitor  designed  by  service 
techn i  cia  ns  for  service  technici ans.  it  works  harder  lor  less     g i v- 
ing  you  advanced  testing  capabilities  at  a  very  affordable  pnce 
FEATURES  •  Direct  enlry  keyboard  with  programmable  memory 
*  Audio  &  transmitter  frequency  counter  *  LED  bar  graph  fre- 
quency/error deviation  display  *  0.1-1O .000  jjv  output  levels  • 
High  receive  sensitivity  lessthanS^v  •  100  KHz  to  999  9995  MHz 
Continuous  frequency  coverage  ■  Transmil  protection,  up  to  100 
watts  *  GTS  tone  encode*,  t  KHz  and  external  modulation 


MINI- 100  COUNTER      CT-707DIGIT525MHz         CT-90 9  DIGIT 600  MHz        CT-5080IGIT800MHZ 


CT- 125  9  DIGIT  1.2  GHz 


Iflt-ftW 

i  i_  j 

si  19.95 


CHARGER.  NICADfimftfES, 
At  ARAlM  Eh  INCLUDED 


$139.95 


WIRED.  IHCLOUM. 
ACADAPlin 


M69.95 


WlMOiKLOPfS 
ACADAfTIR 


s  189.95 


WinFfllMLLUDlS 
A  C  ADAPTER 


'189.95 


tf  IKEA  INCLUDES 
ACA&APfER 


MODEL 

FREQ  RANGE 

SfNSITIVITT 

ACCUftiCr 

DIGITS 

RESOLUTION 

PRICE 

MMMOO 

'■500  MHz 

_rL=irrjm25Qfliv 

1PPM 

r 

*0OH/   1  KHv 

119.95 

CT-HI                      E-5SQMH 

:50mv1g  750  MHz 

ifflfl 

7 

mi  iohz  ioohz 

iMM 

CT-90                'lirti-WQWU 

;Uaiw1o50iAHz 
iSOmvTofiQOMHz 

1PPW 

9 

01Hz  IHtlOHz 

1HJS 

CT-50                5H/^5QDMH/ 

L£5STHAIi»~, 

1  ^PW 

« 

IHz  lOKr 

180.98 

CT-T25 

flrtM25GKr 

;25mv#»«tz 
-:iny#  500  MHz 
tBmv?8Q0MH/ 

IffM 

3 

OtHz  iHz  mi 

1B9-9>j 

CT-00 

WITH  01-1 
I      OMTWI 

!OH/«WMHz 

<tOmvfQl50MhCt 

Wm ,  Iq  600  MHz 

Q.TFFM 

9 

Q1H* .Ihf  WHt 

229.90 

RAMSEY  FREQUENCY  COUNTERS 


Ramsey  Electronics  has  been  manufacturing  electronic 
test  gear  for  over  10  years  and  is  recognized  for  lab  qual- 
ity products  at  breakthrough  prices.  Our  frequency  coun- 
ters have  features  and  capabilities  of  counters  costing 
twice  as  much. 


RAMSEY  D-4100 
COMPACT 
DIGITAL 
MULTITESTER 


$2495 


Compact  si/ec  reliability  and  accuracy 
This  LCD  digital  muiliiesier  easily  fits  in 
your  pocket,  you  can  take  it  anywher- 
leatwes  full  overload  pi  election  • 
digri  LCD  readout  •  recessed  mput  jacks 

*  safety  probes  •  diode  check  function 

•  2000  hours  baitery  life 


RAMSEY  0-5100 
HANDHELD  DIGITAL 
AUTOBAHGING 
METER 

*49.95 

Includes  Probes 
I  tear  Warranty 


Provides  distinctive  audible  chirp  after 
contact  has  Been  made  and  meter  reading 
has  stabilized  Has  TOUCH-HOLD  feature 
to  allow  readings  to  be  logged  oi  referred 
to  before  making  ttie  next  reacting  Up  to 
1QAMP  current  capability  and  a  continuity 
function  which  beeps  on  zero  Ohms, 


■ 


$4995 

wired  includes 
*rj  a^Hplisr 

PR-Zki  :  139.95 


SB995 


PS-21  • 


$8995 

wirEihrttkidM 
AC  Jddjuifr 


PR-2  COUNTER  PREAMP 

The  Pfl-2  is  ideal  for  measuring  weak  signals 
from  10 10 1,000 MH;  ■  ila^Sdbgain  *  BNC 
counselors  ■  great  lor  sniffing  RF  •  ideal 
receiver/TV  prearnp 

PS-2  AUDIO  MULTIPLIER 

The  PS-2  is  handy  tor  high  resolution  auc 
resolution  measurements,  multiplies  Up  in 
Irequency  •  greal  for  Pi  forte  measurements 
*  multiples  by  to  or  100  •  0  01  Hz  resolution 
&  built-in  signal  p ream p  <  conditioner 

PS-IOBIGHzPRESCALER 

Extends  the  range  of  your  present  counter  to 
i  GHz  •  2  stage  preamp  •  divide  by  1000  at- 
cuilry*  super  sensitive  <50mV  typical)* 

BNC  connectors  •  1  GHz  in,  1  MHz  out  ■ 

drives  any  counter 


MINI  KITS-EASY  TO  ASSEMBLE-FUN  TO  USE-FOR  BEGINNERS,  STUDENTS  AND  PROS 


TOW!  ENCODER 


da 


MM  v  MP 
tatnwnM  TD-1 


$5,95 


40W«n?mlr 
PVMtAMP 

S-imoli  ClasaC  power  amp  ftafartl  B 

"!■■  -  |l ATI  LlilHI  1  Vi'  III  fill  fe^lll.  7  W  III 

Id i  M :-\.i  *?  w  inlor  ^0  Wou1  Max  output 
.iiSNW  in  Tijibitvaluti.tarfiijN'kwilh 
asE  ami  T-fl  u 

$22.95 
6.95 


M-1  4DWii«i  ampkil 
TH-I  HFi#Me(!T-ArgjvkO 


COLOR  QftGAN 

irrf  BNBK  CWBC  Jl'*^'  -1 

o.r-reni  i>gnu  n«:  i 


mm     S8.95 


KH£E  ACTIVATES 
SWITCH 

ItrtprWH 

ompurwHh  Rtffffftr* 
pjbiiity  uprn  imifiiM 
Cindnveiiikivs  tiwhl'i 
lib  of  iwn  a  iitpn 
tacotdti  "iiitm  RuniiOn 

aviic 

VS-11 


$6.95 


VIQIO  mODULATlM 
Coc rtfts  any  I V  Id  vnmo  fnomtar  Super 
stable  twitW  out  rti  1  f  s^nsoi  >ftv 
■xsptstld  vidtOMpol  6e$iyniifioiftt 


57.95 


AUenoUyiaAiwsZ 

pfiijims  unlet 


RurR  on .3  to  fc  «ih 

ml  i  kh.      $2.95 


UNIVERSAL  IIMLH 

Pru .  ■  u.n  K 

andPCb:.'.M'l"'|M'Min 

pfoviileaL-! Ifftpn 

tiSjQfl  timing  kiinl('ii'.Mi 
pn  e  rail 

iicnerlCandiiM  lud 
rarupe  m  t*  f-  fLn  mott 

<!i      $5*95 


MAI  ILASI  [R 
PTOOClSlOUPMf  I 

ferMfantfiiBiMwpil" 

5iipf*yi4HDTS*amo* 

GnS-"CrVK 

WE-i«ir         $4,95 


WHISPER  LIGHT 

^n  mlerestino  i- 

indcoiiMLiihinemto 
iMjnr  Tiitilomjwihe 
ut*UMd  lhebifij?»tei  iiipj 
ligni  inciuflfUHifct-.L-on 
lrol5upta3Qt]W  i  tint  rut 

$6.95 


/,_  ■. 


f^jt* 


m 

WIRELESS 
■IKE 

Vans^nujUolOCio 

*syfHtyaatottfFatf» 

FM--       $3,95 
f*w        $4.95 


5IR£M 

Piodttesiiiiwiinliirii] 
ttowi ward  wall  SjW 
ytakaudUMHilpul  tuna 
on  3- lb  vu  lh  ,uuist3-*ij 
ohm  speaker 

Complele  M  1iM-3 

S2.95 


fr#v 


SUPiR 
SLfUtH 


lUfta 
idnpai  ftlnalftia* 


incr  ruR, 


^OMaaHHiher  FuRZW 
■TTsautpui  rufnonllo 
ft  *u  lis  vacs  MS  tjhm 

ipea*tr 

$5.95 


EOHltlMLHASt 

Hunsoftii-ftVLlC 
Lo«  nij'icnii;25nni3 
l  inm/iiiiKisri  i 

tb^kji    $5.50 

TB-6ii5f  $9.95 


TUUSHrTTEJI 


line  pc*>  •  ■ 
IromreiuiMlMHr- 
paiar:t'y,niliv- 
compaciw«E'.''/ » i  ■  i 
easily  installs  wjywhirt 
on  ittB  phui  i- -  '■  >  ■ 
iAsiMinainfttrumfini 

llifil! 
■PB  i  K I  i 

$14.95 


fflrectma. 

Ry  bua^amniN  ii«w 

or  uuuif  u^mj  Hiiinca- 
Bob  Fb4  fleC^M  v>5*' 
nurHH^mrK! 

nttCrOvOtlMAUTi- 
lOTMH/IFInhffifat«0 

.  rdefetntr,  Wmw 
audio  amol ileei  lJV 
ejtttwatpdWtfrsLiijrcil, 
ope'aiionpfi^i,ifi(jrfni 
ir,'li,ii.iil..illi,ii!il,r, 
«el(asi4iaep(ii|imr  n 
eacfc  Side,  curlicue' 
Kjuajajjjjttwfldi  li 
lion  or  reception 

$14.95 


Ffl- 


HWaii 


uOtL  JOCjijfaiwsm 

•AiTeoinirtajjuUiv 

brmeaf»6(irshjillifi 

ekctfetmika  KiIiikL'' 

•  ii  ,/.iii  n 
jntenoa  baiter^ urid 
SUfierinstrtictlCHIB  Mi 
I'lrlmnsluinl  .9v.iiiijult> 

m-im     $14.95 

FW-3  Wired  amJfetlcd 


ACCESSORIES  FOR  RAMSEY  COUNTERS 

Telescopic  whip  antenna— BNC  plug S  8.95 


PHONE ORDERS  CALL 


•  *!*»•!»  iDtorv  A  ■* 


I  *n    t^- 


■>a    niwiftTimj' 


Low  pass  probe,  audio  use 1 195 

Direct  probe,  general  purpose  use. 13.95 

Till  baif,  for  CT  70. 90. 125 3.95 


TELEX  466735  RAMSEY  CI 
FAX  716-586-4754 


Wo**.-  'Cam 


ri  SIQ0B  •  \mpwti  »,  tar  larfan 
i  it  IOA  aalf  I  *  rtmR*P  tlS*  aM  I? »  *  IT  l 
saajitn  » 91  to? iwla ■airaM* W li Ul»  Ip urm* Hw 
mii  wi|  ■■  tf  mVij  i^i 

MMS£TELECT1tONlCSJNC. 
2575  Brtird  fid 
Penfield,  NT.  14526 


,^,.i->^.  ^  -.  ^  ^>^i  ^^  .»,-tt^MM^ 


H 


Number  28  on  your  Feedback  card 


A  MSA  TS 


Andy  MaeAtlister  WASZtB 
2310  Romayor  Court 
Pearland  TX  77581 


AMSAT  GENERAL  MEETING 
Space  Symposium  1987 


Beautiful,  warm,  sun-shiny 
Detroit,  Michigan,  was  the  site  for 
the  AMSAT  NA 'General  Meeting. 
Awards  Banquet  and  Fifth  Annual 
Space  Symposium.  Actually,  I 
can't  tell  you  much  about  the 
weather,  since  it  was  much  easier 
to  stay  inside  for  the  many  fine 
presentations  and  thought-pro- 
voking discussions.  Attendance 
was  up  from  last  year  for  this 
November  gathering.  Satellite 
enthusiasts  from  around  the  world 
converged  on  the  Southfield 
Hilton,  just  north  of  Windsor, 
Canada.  The  Southeastern  Michi- 
gan AMSAT  members  with  Larry 
K8MU.  convention  chairman,  put 
together  an  excellent  weekend  of 
activities. 

This  was  the  first  year  for  a  sec- 
ond, parallel,  session  of  talks 
aimed  at  the  non-ham  with  inter- 
ests in  space  studies,  For  most 
hamsat  chasers,  the  choices  were 
easy.  They  went  to  the  amateur 
radio  sessions.  For  those  with 
varied  interests,  the  choices  were 
sometimes  impossible, 

I  had  no  difficulty  deciding  be- 
tween an  introduction  to  amateur 
radio,  and  Ray  W2RS  with  his  talk 
on  low-power  EME  {Eartr>Moon- 
Earth)  operation.  A  few  other 
choices  were  also  easy,  but  when 
the  competing  talks  included 
"Fast  Scan  Television  Proposal 
for  the  Space  Shuttle"  by  Andy 
N9AB  and  "Ham  Radio  from  the 
Space  Shuttle  and  the  Space 
Station"  by  Dr.  Tony  England 
WCEN/OOREJ  found  myself  dart- 
ing back  and  forth  between  the 
two  rooms  trying  to  catch  the  high 
points  of  both. 

AMSAT  President  Vern 
Riporteila  WA2LOQ  gave  a  fasci- 
nating presentation  on  tech- 
niques for  determining  satellite  vi- 
sual observation  windows.  In  the 
other  forum,  previous  AMSAT 
President  Dr.  Tom  Clark  W3IWI 
talked  on  digital  versus  analog 
signal-processing  techniques. 
More  decisions. 

The  choices  went  on  all  day 
Saturday,  and  even  Sunday  morn- 
ing, when  three  presentations 
were  in  competition  with  the  AM- 
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Amateur  Radio  Via  Satellite 


SAT  NA  Board -of  Directors  Meet- 
ing, Even  with  so  many  tough 
selections,  the  symposium  was  a 
great  success. 

Some  talks  described  activities 
via  our  current  satellites. 
Craig  Underwood,  from  the  Uni- 
versity of  Surrey  in  England,  re* 
counted  classroom  applications 
of  satellites  in  the  UK.  Most  of  his 
presentation  covered  telemetry 
reception  and  decoding  activities 
using  UoSAT-OSCAR-9  and 
UoSAT-OSCAR*11.  Mori  JK1VXJ 
presented  a  paper  on  the  FUJI- 
OSCAR-12  mailbox  system.  His 
co-authors  included  JR1ING  and 
JRTFIG. 

On  the  technical  side,  topics 
like  "Digital  Signal  Processing 
Modems1'  and  "Spread  Spectrum 
Ranging  and  Non-Linear  Filtering 
for  Orbit  Determination1'  pre- 
vailed. While  the  subjects  may 


seem  difficult,  this  was  not  the 
case  thanks  to  the  speaking  skills 
of  Dr.  Bob  McGwier  N4HY. 

A  Look  Ahead 

Looking  to  the  future,  two  goals 
for  AMSAT  NA  came  through 
loud  and  clear  After  the  launch 
of  Phase  3C  this  spring.  AMSAT 
will  make  a  strong  commitment 
to  launch  a  packet  radio  satellite 
in  the  next  few  years.  Launch 
opportunities  to  LEO  (Low  Earth 
Orbit)  may  soon  become  avail- 
able. A  packet  satellite  can  cut 
down  the  drawbacks  usually 
associated  with  an  orbit  between 
300  and  1000  miles,  like  short 
view  times  and  a  limited  horizon. 
With  a  polar  orbit  and  a  mailbox 
system  for  message  storage,  the 
inconvenience  of  non-real-time 
communications  is  overshad- 
owed by  system  simplicity  and 
less  expensive  ground  station 
requirements  compared  with  a 
high-orbit  or  geostationary  satel- 
lite set-up. 

For  the  1990s,  we  can  look 
forward  to  Phase  4,  AMSAT  Vice- 


Phoios  A.  B.  Two  of  the  notables  at  the  AMSAT  Symposium— Tony 
England  W0ORE  (white  jacket  and  tie),  who  operated  amateur  radio 
from  the  space  shuttle;  and  AMSAT  President  Vern  Riporteila 
WA2LOQ, 


President  for  Engineering,  Jan 
King  W3GEY,  and  designer  Dick 
Jansson  WD4FA8  gave  the 
Phase  4  status  report.  They  were 
also  co-authors  of  another  pre- 
sentation on  the  attitude  control 
system  for  this  new  family  of  long- 
life,  geostationary  ftamsats.  The 
technical  challenges  of  the 
Phase  4  program  are  formidable 
compared  to  previous  amateur 
spacecraft,  and  the  expense  will 
be  more  than  15  times  greater 
than  Phase  3C.  After  listening 
to  the  reports,  discussions  and 
arguments,  Phase  4  still  looks 
like  the  best  program  to  pursue. 
Aim  high, 

There  were  many  other  fine 
talks  and  presentations.  Two 
stand  out  due  to  their  potential 
application  to  future  amateur 
satellite  programs.  The  first  was 
entitled  "NUSAT:  A  Student 
Satellite  Project  of  Weber  State 
College"  by  William  Clapp,  and 
the  second  was  "70tG00  Feet  over 
Ohio,  An  Amateur  Radio  Balloon 
Experiment1  by  Bill  Brown 
WB8ELK. 

The  NUSAT  program  (Northern 
Utah  Satellite)  began  in  1982.  The 
purpose  was  to  build  a  satellite 
to  test  the  possibility  of  evaluating 
Federal  Aviation  Administration 
air  traffic  control  beacon  anten- 
nas using  low-earth-orbit  satel- 
lites. NUSAT-1  was  launched  in 
the  Spring  of  1985.  Although  it 
lasted  only  a  little  over  a  year-and- 
a-half,  its  mission  was  significant 
to  the  amateur  radio  satellite 
community.  It  was  the  first  satel- 
lite to  be  launched  from  a  Space 
Shuttle  Get-Away-Special  canis- 
ter (GASCAN). 

Future  hamsats  may  depend  on 
the  simple  launcher  mechanism 
designed  by  Weber  State  College 
students  for  NUSAT*1  and  may 
even  be  constructed  using  a 
frame  similar  to  that  proposed  for 
the  larger  NUSAT -2, 

Bill  Brown's  talk  and  video  pre- 
sentation of  his  FSATV  {Fast- 
Scan  Amateur  Television)  experi- 
ments via  weather  balloon  were 
excellent.  Many  ham  radio  groups 
around  the  world  have  used  bal- 
loons to  test  transmitters, 
transponders  and  other  experi- 
ments, but  it  isdoubtful  if  any  have 
generated  and  transmitted  ATV 
this  way.  The  equipment  was 
simple,  light-  weight,  used  an 
omni-directional  antenna  (bent  on 
take  off),  and  Polaroid  Rat-pack 
lithium  batteries  for  power  Bill's 
results  may  have  significant 
impact  on  uses  of  ATV  from  the 
Space  Shuttle  and  perhaps 
amateur  satellites. 
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Figure  1  RS-1Q/11  Telemetry  Decoding  Program. 


Other  Activities 

What  else  happens  at  the  yearly 
AMSAT  gathering?  This  is  not  a 
ham  convention  with  manufac- 
turers, distributors  and  swapfest 
tables,  nor  is  it  a  stuffy  conference 
thai  puts  attendees  to  sleep.  It  is 
more  like  a  reunion  where  proj- 
ects of  ihe  past  year  are  dis- 
cussed and  plans  for  the  future 
are  presented  and  refined.  Many 
of  the  participants  only  see  each 
other  once  a  year,  at  this  meeting. 

For  those  who  wish1  things  get 
started  on  Friday  night  at  the  hos* 
pitatity  suite.  This  is  also  an  oppor- 
tunity to  take  care  of  registration 
and  to  visit  with  other  satellite  en- 
thusiasts you  may  have  met  on 
the  air.  Opening  remarks  and  the 
main  program  start  at  8  AM  Satur- 
day morning.  This  is  sometimes  a 
bit  early  tor  those  who  got  started 
on  Friday. 

Each  presentation  lasts  be- 
tween 45  minutes  and  an  hour. 
Some  include  slide  shows,  films, 
videotape  presentations  or  just  a 
chalkboard  and  some  fine  oration. 
Breaks  occur  often,  and  coffee  is 
usually  provided.  Lunch  with  the 
group  is  an  option  and  is  prepaid 


Photo  C.  FuH-stze  model  of  the 
NUSAT-1,  on  display  at  the  Sym- 
posium. 


at  the  time  of  registration.  Dress  is 
casual. 

The  Saturday  night  banquet  is  a 
must  if  you  can  attend-  The  key- 
note speaker  in  Detroit,  Dr.  Tony 
England,  provided  an  excellent 
computer-generated  animation  of 
the  proposed  construclion  of  the 
Space  station.  The  year  before  in 
Dallas.  Dr.  Martin  Davidoff ,  author 
of  the  Satellite  Experimenters 
Handbook,  showed  slides  depict- 
ing the  history  of  the  amateur  ra- 
dio satellite  program.  Dress  at  the 
banquet  is  more  formal  than  at  the 
symposium. 

The  AMSAT  meeting  convenes 
after  the  banquet  with  a  report  on 
the  health  of  the  organization  by 
the  president.  Awards  are  pre- 
sented to  those  who  have  distin- 
guished themselves  with  accom- 
plishments on  AMSAT's  behalf. 
Finally  the  door  prize  tickets  are 
drawn.  In  Detroit,  the  grand  prize 


was  an  ICOM  IC-475A  70cm 
transceiver. 

Sunday  continues  with  a  few 
more  technical  sessions  and  the 
AMSAT  Board  of  Directors  meet- 
ing. This  meeting  is  open.  Some- 
times a  few  topics  are  discussed 
privatefy,  but  the  decision-making 
process  of  the  corporation  is  open 
to  members  who  care  to  attend. 
The  board  meeting  may  take  a  few 
days  and  put  a  few  observers  to 
sleep  at  times,  but  it  is  an  impor- 
tant part  of  the  organization, 

Next  year,  we  look  forward  to 
meeting  in  Atlanta,  Georgia.  Plan 
to  attend.  In  ihe  meantime-  Phase 
3C  may  be  launched,  new 
projects  started,  and  a  lot  of  great 
satellite  chasing  via  our  current 
group  of  operational  hamsats  will 
keep  things  going. 

Telemetry  Revisited 

Last  month  I  reported  on  RS-1G7 


1 1  decoding,  After  doing  conver- 
sions on  many  frames  of  data  with 
a  hand  calculator  and  a  chart,  I 
decided  to  use  a  simple  computer 
program  to  do  the  job. 

The  result  is  shown  in  Figure  1 . 
It  is  written  in  VAX  BASIC,  I  have 
tried  to  avoid  using  commands 
and  routines  (hat  are  peculiar  to 
this  version  of  BASIC,  but  some 
minor  translating  modifications 
will  be  required  for  most  com- 
puters. The  routines  used  are 
simple,  with  output  directed  only 
to  the  screen.  Modifications  for 
disk  or  printer  output  would  be 
useful  additions. 

Pay  close  attention  to  those 
lines  preceded  by  a  REM-VAX 
comment,  These  lines  will  likely 
need  conversion,  t  would  be  in- 
terested to  hear  from  those  of 
you  with  elegant  versions  of  this 
telemetry  program.  Good  com- 
puting!! 


OSCAR  MODE- J  FILTERS 


PREVENT  DESENSEOF  YOUR  DOWN-LINK  RECEIVER 


MMf 
200-7 


PSf 
432 

p 

70  cm 
PreAmp 

70  cm 
Rx 

$90.00 


MMf  200- 7  $50.00  PSf  432 

(usually  sufficient)  (for  extra  protection) 

I.L.#145MHz  O.SdB  l.L.@435MHz  0.1  dB 

Loss®  435  MHz  40  dB  mm  Loss  ©145  MHz  70dBtyp 

Send  66  C  (3  stamps)  for  detailed  specs  on  all  VHF  &  UHF  products,  Shipping  FOB  Concord.  MA 
a  PRICES  SUBJECT  TO  CHANGE  WITHOUT  PRIOR  NOTICE 

^^j     SPECTRUM  INTERNATIONAL  INC.  (617)263-2145 

i^flj     P.O.  Box  1084S,  Concord,  MA  01742,  USA 
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MAGGIORE  ELECTRONIC  LAB. 


Manufacturers  of  Quality  Communications  Equipment 

Hi  Pro  HPC201  MICROPROCESSOR  REPEATER 

CONTROLLER  &  AUTO  PATCH 


HPC201E  DELUXE 
MICRO  COMPUTER 
(AS  SHOWN) 
THE  AUTO  PATCH  IS 
CAPABLE  OF  60 
EMERGENCY  AND 
300  USER  SPEED 
DIAL  NUMBERS  & 
INFORMATION  TO 
PROGRAM  THE 
SPEED  DIALER 
SUPPLIED 
WITH 
ORDER. 


THE  HP20 IE  DELUXE 

MICRO  COMPUTER  IS  AVAILABLE 

FOR  LESS  THAN  $500.00  COMPLETE 


LISTED  BELOW  ARE  SOME  OF  THE  FEATURES  AND  FUNCTIONS 
OF  THE   HP201E  DELUXE  CONTROLLER  &  AUTO  PATCH 

#1  MICROPROCESSOR  CONTROL  WITH   16  DIGIT  DECODER 
#2  USER  PROGRAMMABLE  CODES  BY  RADIO  OR  TELEPHONE 

#3  USER  PROGRAMMABLE  LD.  BY  RADIO  OR  TELEPHONE 

H  REPEATER  RINGUP  AUTO  PATCH  WITH  ON  OFF  CODES 

#5  UNIVERSAL  PULSE  DIALER  WITH  ADJUSTABLE  SPEED 

*6  SINGLE  OR  MULTI  DIGIT  AUTO  PATCH  ACCESS  CODE 

#7  AUTO  PATCH  TIMER  TIME  OUT  WARNINGS 

ft  CALLER  CONTROLLED  REVERSE  AUTO  PATCH  WITH  USER 

PROGRAMMABLE  ACCESS  CODES 
#9  EXCUENT  AUTO  PATCH  AUDIO  WITH  ADJ,  INPUT  &  OUTPUT 

LEVELS 

#10  SMART  AUTO  PATCH 

m  DIAL  9  FIRST,  PBX  FEATURE 

#12  SEPARATE  REVERSE  AUTO  PATCH  ON/OFF  COMMAND 

#13  COMPUTER  PRINTOUT  OF  SPEED  DIALER  NUMBERS 

#14  TOLL  RESTRICT  WITH  ON/OFF  COMMAND  AND  ADJ.  MIN.  AND 
MAX.  NUMBER  OF  DIGITS  TO  BE  DIALED 

#15  COURTESV  TONE  NOTlRCATrON  OF  A  P  STATUS 

#16  USER  AND  EMERGENCY  SPEED  DIALER  INHIBIT 

#17  HEDIAL  CAPABILITY  OF  LAST  NUMBER  DIALED 

rl8  EXPANDABLE  TO  OVER  800  SPEED  DIAL  NUMBERS 


HERE  IS  A  LOW  COST  REPEATER  CONTROLLER 

AND  AUTO  PATCH  THAT  ANYONE  CAN  AFFORD 

WITH  A  CHOICE  OF  STANDARD  OR  DELUXE 

PROGRAMS  JUST  JAMM  PACKED 

WITH  OWNER  AND  USER 

FUNCTIONS.  THE  SMALL 

SIZE  ALONG  WITH 

LOW  CURRENT 

DRAIN  AND 

STATE  OF  THE  ART 

DESIGN  WITH 

ALL  FEATURES 

REQUIRED  FOR 

TODAYS 

DEMANDING 

REPEATER 

OWNERS  AND 

OPERATORS. 

OVER  80  USER 
FUNCTIONS 


#19  INPUT  TO  DISABLE  AUTO  PATCH  WHEN  LINE  IS  IN  USE, 
ALLOWING  MULT.  USE  OF  PHONE  LINE 

nO  TRANSMITTER  SHUTDOWN  WITH  PRESENCE  OF  TONE 

*2l  UNIQUE  TONE  NOTIFICATION  OF  A  P  DISCONNECT 

#22  ADJUSTABLE  AUTO  PATCH  TIME  OUT  TIMER 

#23  DTMF  TONE  MUTE  AND  COVER  TONE  MASKING 

f*24  REPEATER  TIME  OUT  TIMER  WARNINGS 

-25  PROGRAMMABLE  IDENTIFIER  OVER  THE  AIR  AND  OVER  THE 
PHONE  LINE 

--26  SEVEN  DIGIT  CONTROLLER  COMMAND  CODES 

*27  SMART  CW  IDENTIFIER.  IDENTIFIES  AFTER  INPUT  CARRIER 
DROPS  AND  AFTER  FINAL  Q50 

#28  OK.  NOTIFICATION  OF  VALID  FUNCTION  CHANGE 

#29  BATTERY  BACKUP  NOTIFICATION  WITH  BATTERY  BACKUP 

CAPABILITY. 

#30  CAN  BE  ORDERED  TO  USER  INITIAL  POWER  UP  FUNCTIONS 
AND  MASTER  CODE  AND  IT  ALL  WILL  LISTED  ON  THE 
SUPPLIED  COMPUTER  PRINT  OUT 

*31  BURGLAR  AND  FIRE  ALARM  INPUT  WITH  SPECIAL  ALERT 
FUNCTION 

-32  SEVEN  500  MA  OPEN  COLLECTOR  CONTROLLER  OUTPUTS 
-33  TONE  PAD  TEST 


ASK  ABOUT  OUR  REPEATERS,  LINKS, 
RECEIVERS,  TRANSMITTERS.  CO.R.'S  AND 
COMPLETE  REPEATER  SYSTEMS 


PLUS 

MUCH  —  MUCH  —  MORE 


Maggiore  Electronic  Laboratory 

600  WESTTOWN  RD.  TELEX:  499-074 1-MELCO 

WEST  CHESTERPA  19382     PHONE  215-436-6051 


WRITE  OR  CALL  FOR  OUR  COMPLETE  CATALOG 
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ONLY  USING  10  MEMORIES? 
HATE  THAT  HIDDEN  SANK  SWITCH? 

THE  BANKER  lets  you  access  all  40  memories  from 
the  front  panel! 

Must  press  the  "VOICE"  button  to  step  through  all 

banks 
T  Hoard  just  plugs  in-  no  modifications  to  your  rig! 
■"Installs  and  removes  in  minutes,  just  like  the 

optional  voice  synthesizer  board 
*TakcK  no  power  from  backup  batteries 
*l-year  warranty 

Note:  THE  BANKER  cannot  be  used  if  you  havy  the 

optional  voice  synthesizer  board  installed. 

Send  check  or  money  order  for  $41} MS  to: 

Inventron  Labs 
P.O.  BoxlS82 

Brookline,  MA  02146 
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MOVING? 

Subscription 
Problem? 

Call  our  toll-free  number: 

1-800-227-5782 

Monday  through  Friday 

9  a.m.  through  5  p.m.  EST 

Please  have  your  mailing  label 

in  front  of  you,  as  well  as  your 

cancelled  check  or  credit  card 

statement  if  you  are  having 

problems  with  payment, 


NEW 


I  learned  all  of  my  code  and  theory  while 
driving  to  and  from  work,  it  was  easy." 

If  you  don't  have  time  to  read  books  &  take  noles  at 
home  for  the  theory  exams  or  spend  hours  copying  code 
practice  you  can  learn-  them  by  simply  listening  at  your 
leisure.  You  will  team  not  only  the  exact  questions  and 
answers  on  your  test  but  the  detailed  ih&ory  behind  each 
one.  You  wiil  thoroughly  understand  what  you  are  being 
asked  and  why  the  answer  is  correct. 
New  Novice.  New  Technician /Gen  era  I,  Advanced,  Extra.. 
Theory  courses  on  audio  cassettes.  319.95  ea. 

Learn  code  non  slop  all  the  way  from  scratch  through 
Novice  to  Extra  class  speed  (0  to  23  words  per  minute) 
witti  one  course  Code  is  teamed  at  a  high  rate  with  wide 
spacing  between  characters  A.  completely  structured 
course  which  will  take  you  in  easy  steps  to  your  license 
class  speed,  Simply  listen  at  your  leisure. 

Code  course  on  audio  cassettes.  $19  35 
VEC  type  code  General  or  Extra  Exam  tape  C90S795ea 

Shipping  3.00  per  theory  or  code  course.  Exam  la  pes 
Si. 00.  Check,  M0,  Visa  or  MC.  Courses  shipped  same 
day  received. 

AMATEUR  RADIO  SCHOOL  KB6MT 

Jerry  Ziliak  KB6MT  (7  years  instructing  students) 

2350  Rosalia  Drive,  Dept  B,  Fulterton,  CA  92635 

(714)  990-8442        
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ICOM 


,Afla-£ie.iCQrd-. 


kVHF 

COMMUNICATIONS 


INTRODUCING  W2DRZ 

VHF/UHF  MODULES.  NOW  AVAILABLE 
A 4  STAGE  SEQUENCER 
INTRODUCTORY  PRICE  $34  PREPAID 

DEALER  INQUIRIES  INVITED 
iCGMfAEA,  LARSEN.  VAN  G  OR  DEN, 
VIBROPLEX.NVE-VIKIMG,  FALCON  COMM 
LEADING  EDGE,  ARRL  PUBLICATIONS. 
KAGLO,  HAMTRONECS,  PROWRITER, 
ELEPHANT  DISKS.  DEBCO.  TRlONYX 


915  North  Main  Street 
Jamestown,   New  York  14701 


iunatiitif  radi&  d*oA*t  ' 


PH.  (716)664-6345 


CIRCLE  293  ON  READER  SERVICE  CARD 


INTERFERENCE? 


"  "^WSWPSflB^ 


•  interference  Location 
+  Stuck  Microphones 
■k  Cable  TV  Leaks 

*  Security  Monitoring 


1 
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ftWOtfTKM 

•  VHF  and  UHF  Coverage 

•  Computer  Interface 

•  Speech  Synthesizer 

•  12VDC  Operation 


«riiftrfttriflTilir**"°"" — *- 


New  Technology  (patent  pending)  converts  any  VHF  or  UHF  FM  receiver  into  an 
advanced  Doppler  shift  radio  direction  finder.  Simply  plug  into  receiver's  antenna 
and  externa*  speaker  jacks.  Uses  four  omnidirectional  antennas.  Low  noise,  high 
sensitivity  for  weak  signal  detection.  Call  or  write  for  full  details  and  prices. 


/H  DOPPLER  SYSTEMS,  INC.  RO.  Box  31819 
f-^  Phoenix,  AZ  85046 


(602)  488-9755 


CIRCLE  15  ON  READER  SERVICE  CARD 


8-POLE  CRYSTAL  FILTER  SALE-10-20%  OFF 

For  Kenwood  ,  ICOM  and  Yaesu  products.  We  will  match  any  competitive  prices. 

FREE  one  year  subscription  tor  ICOM,  Kenwood  or  Yaesu  Newsletter  ($10.00  value) 

with  filter  purchase.  USA  only.  For  latest  prices,  call  (305)  879-6868  or  send  SASE  for 

latest  catalog!! 

Sale  ends  December  3 1 ,  1987, 

We  also  offer  expert  repair  service  on  Kenwood,  ICOM,  Yaesu,,  Azden  and  Atlas 

equipment.  15  years  experience,  5  days  average  turnaround  time.  Call  for  more  info! ! 


INTERNATIONAL  RADIO,  INC 

751  S.  Macedo  Blvd. 

Port  St.  Lucie,  FL  34983 

(305)879-6868 


CB-TO-10  METERS 


We  specialize  in  CB  radio  modification  plans  and 
hardware.  Frequency  and  FM  conversion  kits,  repair 
booksr  plans,  high-performance  accessories.  Over  12 
years  of  satisfied  customers!  Catalog  S3. 


CBC  INTERNATIONAL 

P.O.  BOX  3150QX,  PHOENIX,  AZ  85046 


Multiband  QRV  160-10  Emergency  Pack 


CIRCLE  97  ON  READER  SERVICE  CARD 


<M» 


Field  Day  Winner 

The  Emergency  Pack  contains 
QRV  160-10  All  Band  kink-proof 
weather  sealed  antenna,  Quick  Launch 
kit,  70"  RGSx  feed  line,  160  meter 
adapter*  all  band  counterpoise,  200" 
rotproof  line,  Complete  and  QRV. 
One  pmem  installs  in  15  minutes 

!97tN.  Oak  Lane  130OE. 
Provo.  TJT  84604-2138 


Fastest  Antenna 
in  the  West 


Info:  56c   s-i-S-t 

AnterwasWest 

(S01)    374-1084 


AXM  Incorporated 

SUPPLIERS  OF  QUALITY  EQUIPMENT  SINCE  1976 
PRESENTS  THE  INCOMPARABLE 


TAD 


AIb8 


FM  VHf  TTtA-NSLEIVEK 
COMPUTEH  CONTROLLED  SYNTHt-Slft-tt 


•  True  40'  Wad  Powef  •  Muiti  Mode  Scan 

•  99  Channels  ■  Programmable  CTCSS.  TOT 
■  Wide-Band  *  M ulti4 unction  LCD  Display 

•  Ideal  for  M  AflS ,  CAP ,  *  Fre<|  ■  Range  1 36- 1 74  MHz  com . 
Volunteer  Fire,  Ambulance,  Elc.  *  QkAfealta 

•  FCC  &  DOC  type-accepted 

•  Shipped  complete  w/nrnke,  mootf-a  Slide  Mount,  cable  £Ffi£E 

Mohil#  Antenna 

AXM  Inc.,  11791  Loara 
Garden  Grove,  CA  92640-2321 

Call  ?K-638-88fl7  For  Mora  Informal  ion  S  Saec^l  nl  rod  uclcry  Price 


CIRCLE  243  ON  READER  SERVICE  CARD 


CIRCLE  90  ON  READER  SERVICE  CARD 
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coaxial  R.  F. 

antenna  switches 


^CS-3G 


:&2-2 


=  CWG 


BW 


Heavy  Duty  switch  for  true 

1  Kw  POWER  -  2  Kw  P.EP. 


Single  Pole.  3  Position 
Desk  or  wall  mount 
All  unused  positions  grounded 

#CS-3G  -  UHF  connedm  /  $29.25* 
*CS 3G-BNC  -  BNC  connector  /  $37.75* 

2  Pole,  2  Position,  bypasses, 
linears,  reflectometers.  antenna 
tuners,  etc 

i*C5-2-2  -  UHF  connectors  /  $35.75* 

Single  Pole,  5  Position  all  unused 
posit  tons  grounded 

*CS-GG  -  UHF  connectors     $33.75* 
*CS-G&€NC  -  BNC  coi¥ieck*$  /  $49.50* 

*  Shipping  and  handling  tor  any 
item  add  $2  each 


ALL  OUR  PRODUCTS  MADE  IN  USA 

BARKER  ft  WILLIAMSON 

Quality  COfnmunlcation  Products  Since  1932 
At  your  Distributors  write  or  call 
10  Canal  Street.  Bristol  PA    19007 

(215)  788-5581 


CIRCLE  53  ON  HEADER  SERVICE  CARD 


NAVAL  ELECTRONICS,  INC. 

5417  Jetview  Circle  •  Tampa,  FL  33614 

Phone:  813-B85-6W1  ■  Telex:  289-237  (NAVL  UR) 


CIRCLE  151  ON  READER  SERVICE  CARD 


Feed  b a  ck 


In  our  continuing  effort  to  present  the  best  in  ama- 
teur radio  features  and  columns,  we've  decided  to  go 
directly  io  the  source — you,  the  reader,  Articles  and 
columns  are  assigned  feedback  numbers,  which  ap- 
pear on  each  article/column  and  are  also  listed  below. 
These  numbers  correspond  to  those  on  the  feedback 
card  opposite  this  page.  On  the  card,  please  check 
the  box  which  honestly  represents  your  opinion  of 
each  article  or  column, 

'What's  m  it  for  me?"  comes  the  cry  from  our 
faithful  readers.  Beside  the  knowledge  that  you're 
helping  us  find  out  what  you  like  (and  don't  like),  we'll 
draw  one  feedback  card  each  month  and  award  the 
lucky  wmner  a  free  one-year  subscription  (or  exterv 
sion)  to  73. 

To  save  some  money  on  stamps,  why  not  fill  out  the 
Reader  Service  card,  the  Product  Report  card,  and 
the  Feedback  card  and  put  them  in  an  envelope.  Toss 
in  a  damning  or  praising  letter  to  the  editor  while 
you're  at  it.  You  can  also  enter  your  QSL  in  our  QSL of 
the  Month  contest.  All  for  the  low,  tow  price  of  22 
cents! 


Feedback  #     Title                      Feedback*    Title 

1 

Welcome  Newcomers 

21 

ATV 

2 

Never  Say  Die 

22 

Looking  West 

3 

QRX 

23 

Barter  &  Buy 

4 

Hamming  Around 

24 

Propagation 

5 

Review:  AEA  Handy 

25 

Special  Events 

6 

Review:  TR  751 A 

26 

Circuits 

7 

Review:  64  Power  Supply 

27 

Weathersats 

8 

1750  Meter 

28 

Hamsats 

9 

Winners 

29 

Ham  Help 

10 

20m  Mini 

30 

Dealer  Directory 

11 

Intro  to  1750m 

31 

Packet  Talk 

12 

Review:  Tone  Gen 

32 

RTTY  Loop 

13 

Drifting  Along 

33 

QRP 

14 

New  Products 

34 

Letters 

15 

Book  Review 

35 

DX 

16 

Transmitter 

36 

QTHDX 

17 

Fitter  Test 

37 

Aerial  View 

18 

Book  Review 

38 

73  International 

19 

Above  &  Beyond 

39 

Op  Ed 

20 

Helping  HW9 

40 

Index:  2768 
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Number  29  on  your  Feedback  card 


AM  HELP 


We  are  happy  to  provide  Ham 
Help  listings  free,  on  a  space 
available  basis.  To  make  our  job 
easier  and  to  ensure  your  listing  is 
correct,  please  type  or  print  your 
request  clearly  on  a  full  (8  V?  x  1 1) 
sheet  of  paper.  Double  space  and 
use  upper  and  lower  case  letters 
where  appropriate.  Also,  write 
numbers  carefully — a  1,  for  exam* 
pie,  can  be  read  as  an  I  or  an  i  or 
a  7.  Thanks. 

We've  got  trouble  with  an  Allied 
SX-190  receiver  and  need  a  sche- 
matic or  a  service  manual.  Any 
servicing  information  greatly  ap- 
preciated. 

BobDickert 

14126  Agony  Hill  Road 

Grass  Valley,  CA  95945 

916-273-9246 

Where  may  I  write  for  a  T50-6 
Toroidal  Core? 

Kerry  Keel  WA2QCJ 

P.O.  Box  606 

Fort  Mill  SC  29715 


Your  Bulletin  Board 

Pm  looking  for  the  service  man- 
ual or  tune-up  procedure  for  the 
DRC-40AX,  transistorized  version 
converted  to  2  meters. 

Robert  ParnaNIDUW 

37R  Old  Bliss  Road 

Rehoboth  MA  02769 

I  desperately  need  a  schematic 
lor  an  EICO  Tri-Bander  Model  753 
and  its  power  supply  or  any  infor- 
mation on  the  rig's  pin  and  voltage 
layout.  I  will  pay  any  reasonable 
costs  involved. 

Josh  Stanfield  KB6SUD 

23884  Gamma 

Moreno  Valley  C A  92308 

I'm  seeking  an  owner's  manual 
forDX-160  Radio  Shack  Receiver. 
Will  purchase,  copy  or  pay  for 
copying  of  the  material.  For  ar- 
rangements, contact: 

James  Wimer 

16105  Rowena  Ave. 

Maple  Heights  OH  44137 

WANTED:     Owner's     manual 


(copy)  and/or  schematic  for  a 
Lafayette  6-band  communica- 
tions receiver,  Model  BCR-101, 
Stock  No:  99-33805WT  S/N: 
761 1229.  Will  pay  for  copying  and 
forwarding  charges. 

Nelson  B.  Smith 
442  Locust  Hill  Or. 
Webster  NY  14580 

WANTED:  Unconverted  power 
amplifiers  AM-61 54  or  AM-61 55  in 
good  condition, 

Johnny  E.  Carr  WA4FCC 

Route  2 
RockmartGA  30153 

I  need  the  operation  and/or  ser- 
vice manual  for  an  Alda  105 
transceiver  (prefer  both).  Also 
need  the  schematic  for  the  Atlas 
RX-110YTX-110  (100  watt  ver- 
sion). Photocopies  okay. 

Doug  Walker  N5LIP 

Rt.  2,  Box  16 

Tylertown  MS  39667 

I  need  service  information  for 
the  Allied  Radio  AX-190,  WiHing 
to  pay. 

Dick  Beckham  W7FVM 

1989  Hibiscus 

St.  George  LTT  84770 


Vm  looking  for  a  copy  of  the 
Coax  Handbook. 

W.  Stopka  W9IH 

5016  N.Natchez  Ave. 

Chicago  IL  60656 

The  Hernando  County  Amateur 
Radio  Assn.  of  Brooksville,  Flori- 
da, has  delivered  a  supply  of 
updated  Florida  2m  repeater  di- 
rectories to  all  Florida  Welcome 
Centers.  These  free  directories 
can  be  obtained  by  mobile  hams 
that  stop  at  one  of  these  centers. 
Directories  will  be  dispensed  at 
the  desk  on  request  Free  copies 
will  also  be  sent  to  anyone  send- 
ing a  request  and  a  SASE  to: 

Repeater  Directory 

HCARA 

P,0,  Box  1721 

Brooksville  FL  34601 

VISIFAX  HELP  WANTED:  In 
73's  Oct.  86  article  "Just  The 
FAX,  Ma'am",  the  VISIFAX 
program  allows  print  out  to  a 
Gemini  10X  Printer.  I  need  help 
in  the  UTILITY  program  to  be  able 
to  print  to  a  Commodore   1525 

printer. 

Richard  T.  Dieckhaus  W0MSP 

7159  Juana  Drive 

Millington  TN  36053 


•  REGISTRATION  • 

S6  Advance  •  $8  At  Door 
Banquet  S  12.50 

Air-Conditiond  Swap  Table  Area 

Tables  $25.00  ea. 

Swap  Table  Area  Open 
Friday  at  Noon 

Get  your  Sun  tan  as  you  Tailgate. 

Four  Hundred  Positions 

Tailgating:  $20.00 


Build  your 
next  vacation 
around  the  south- 
land's most  popular 
Hamfest,  at  the  hub  of 
the  greatest  entertainment 
and  activity  center  in  the  east 


WHILE  HAMCATIONING 
TAKE  IN  THE  SIGHTS  AT: 

•  Disney  World  •  Sea  World 

*  Kennedy  Space  Center  *  Epcot 
+  Daytona  Beach  •  Church  Street 

Station  *  Busch  Gardens 

*  Cypress  Gardens  *  Silver  Spgs 


ALL  MAJOR  EXHIBITORS  EXPECTED 


ARRL 

FLORIDA  STATE 
CONVENTION 

MARCH  11-13,1988 

at  ORLANDO'S 

EXPO-CENTRE 


UPGRADE!  Volunteer  Examinations 

by  CAVEC  •  SUNDAY  (March  13) 

Send  completed  Form  610,  photocopy  of 

present  license  and  S4.00  fee  to: 

R.V.  Mackey,  CVEt  P.O.  Box  1598, 

Maitland,  Florida  32751 

( WALK-INS  ACCEPTED) 

PLANNING  AHEAD!  Here's  your  Ham- 
Cation  dates  tor  the  next  tour  years: 

MAR.  10-12,  1989    *     MAR.    9-11,  1990 

MAR.    8-10.  1991     *     MAR.  14-16,  1992 


Y'all  G'mon  Down  and  Enjoy  Our  Southern  Hospitality 


For  Tickets,  Swap  Table  and  Tailgate  reservations 
send  Check  or  Money  Order  and  SASE  to: 

ORLANDO  HAMCATION  &  COMPUTER  SHOW 

Dept.  GST,  P.O.  Box  547811  •  Orlando,  Florida  32854-7811 

Reservations  accepted  until  2/15/88,  Tickets  held  at  Information  Booth  after  that  date. 


CIRCLE  96  ON  READER  SERVICE  CARD 
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Introducing. 


The  Professional 


itor  Receiver 


pOWE* 


I  ma 


**R*-2qq2 


»5<S*=?««W  * 


'••/*> 


//~ 


T 


C- 


Now!  In  America 

For  the  first  time,  the  AR2002  is 
available  in  the  U.S.A.!  Acclaimed 
worldwide  for  its  full  spectrum 
coverage,  its  superior  sensitivity, 
excellent  selectivity  and  convenient, 
compact  design;  it  has  all  the  features 
a  sophisticated  and  discerning  public 
service  band  radio  user  desires. 
Experts  in  Europe,  and  around  the 
world  report  excellent  performance  in 
independent  lab  tests.  For  example: 
sensitivity  across  all  bands  will 
typicaify  exceed  .3  microvolts  in  NFM. 
And  now  the  AR2002  is  available  to 
you  exclusively  through  this  offer. 

Peformance  Above 
and  Beyond 

You'll  hear  signals  from  25  through 
550  MHz,  plus  800  MHz  through  1.3 
GHz.  In  any  mode:  narrow  band  FM, 
wide  band  FM,  or  AM.  Search 
through  entire  bands,  or  enter 
selected  frequencies  into  any  of  20 
memory  channels.  The  sidefighted 
LCD  gives  full  information  on  status 
and  programming.  Profession  quality 
hinged  keys  and  a  digitized  front 


panel  control  knob  make  tuning  easier 
than  ever  before.  There's  even  a  real 
time  clock  with  backup,  a  signal 
strength  meter  and  a  front  panel  head 
phone  jack.  Plus,  programmable 
search  increments,  a  laboratory 
quality  BNC  antenna  connector  with 
switchable  attenuator,  full  memory 
backup,  and  power  cords  for  AC  or 
DC  operation.  A  professional  quality 
swivel  mount  telescoping  antenna  is 
also  supplied, 

...And  More! 

Every  AR2002  has  a  special  connector 
on  the  rear  paneL  It  interfaces  to  our 
custom  RC-pack.  A  little  device  that 
makes  the  AR2002  controllable  by 
ANY  computer  with  an  RS-232C  port. 
The  possibilities  that  result  from  this 
option  are  nearly  limitless.  In  effect, 
virtually  your  only  monitoring 
constraint  will  be  your  imagination. 

Yet  Convenient  to  Own 

The  AR2002  is  available  exclusively 
through  us  —  so  call  us  direct,  TOLL 
FREE.  We'll  be  happy  to  answer  any 
questions  you  may  have.  And  if  you 


respond  like  thousands  of  other 
monitor  users  the  world  over,  we'll  be 
shipping  you  an  AR2002  within  48 
hours  by  surface  UPS  for  only  $455. 
Plus  we  pay  all  freight  and  handling 
charges.  Remember  to  ask  about  our 
custom  test  and  triple  extended  buyer 
protection  warranty  plans,  and  our 
express  shipping  option.  If  you're  not 
satisfied  within  25  days,  return  your 
AR2002,  We'll  refund  your  purchase 
and  return  shipping  costs.  There  are 
no  catches,  no  hidden  charges. 

The  AR  2002 

The  Professional  Monitor  Receive* 


COMMUNICATIONS 

Monitor  Division 

10707  East  106th  Street.  Indianapolis.  IN  48258 

Call  Toll  Free   800-445-7717 

Visa  and  MasterCard 
COD  slightly  higher  \ 

In  IN  317-842-7115  Collect 

Warehouse  22511  Aspan  Street,  Lake  Fa  rest,  CA  92630 

{7WD  x  56/i6"W  x  3WH  Wt.  2  lbs.,  10  oz.) 
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Number  30  on  your  Feedback  card 


DEALER  DIRECTORY 


Bur hunk 

New  HAM  store  open  and  ready  to  make  a 
DEAL,  We  carry  at!  lines,  ship  UPS,  and  arc 
open  Sunday.  A  TECH  ELECTRONICS,  1035 
Hollywood  Waj.  Btirbank  CA  V 1 50  5; 
WlH)845-¥203. 

San  Diego 
Hard  to  find  pans*  surplus  electronics,  standard 
line  items.  Hams,  hobbyists,  industrial  profes- 
sionals—from nuts  &  bolts  to  laser  diodes .  .  . 
Electronically  speaking,  Gateway's  sot  it!  M-F 
9-5:30 Sat.  9  5.  GATEWAY  ELECT ROMCS, 
4633  Convoy  St.,  San  Diego  CA  92111; 
(6 1 9  *2  79-6802. 

San  Jcise 
Bay  Area's  newest  amateur  radio  store.  New  & 
used  amateur  radio  sales  $l  service.  We  feature 
Kenwood,  ICOM,  Azden,  Yaesu,  Ten-Tec,  San- 
tee  &  many  more.  SHAVER  RADIO,  INC., 
1775 A  S*  Winchester  Blvd.,  Campbell  CA 
95008;  (408)370-6665. 


Denver 

Hard  lo  find  parts,  surplus  electronics,  standard 
line  ttems.  Hams,  hobbyists,  industrial  profes* 
smnals— from  nuts  &  bolts  to  laser  diodes. . . 
Electronically  speaking.  Gateway's  got  it!  M-F 
9-5:30 Sat  9-5.  GATEWAY  ELECTRONIC**, 
5115  V  Federal  Blvd.  *32,  Denver  CO  80221; 
<303)45*-5 


DELAWARE 


New  Castle 
Factory  authorized  dealer!  Yaesu,  ICOM-  Ten- 
Tec,  KDK,  Kenwood,  AEA,  Kantronics,  San  tec. 
Full  line  of  accessories.  No  sales  tax  in  Dela- 
ware. One  mile  off  1-95.  DELAWARE  AMA- 
TEUR SUPPLY,  71  Meadow  Road,  New 
Castle  DE  19720;  (302)328*7728. 

Wilmington 
Delaware's  friendliest  ham  store*  Also  Short- 
wave  supplies.  AMATEUR  &  ADVANCED 
COMMUNICATIONS,  3208  Concord  Pike, 
Wilmington  DE  19803:  (302*478-2757. 


Miami 

Casa  Marconi,  Inc.  Pre-owned  communications 
equipment.  We  do  repairs. CASA  MARCONI, 
INC.,  7189  SW  8lh  Street,  Miami  FL  33144; 
(305)264-8443;  (305)264-8443. 


HAWAII 


Honolulu 
Kenwood.  1COM.  Yaesu.  Hy-Gain,  Cushcrafl, 
AEA.  KLM.  Tri-EX  Towers,  Fluke.  Belden, 
Asiron.  Etc  HONOLULU  ELECTRONICS. 
819  Reeaumolu  Street,  Honolulu  HI  96&14: 
(808)949-5564. 


IDAHO 


Preston 
Ross  WB7BYZ  has  the  largest  stock  of  amateur 
gear  in  the  Internum  main  West  and  the  best 
prices.  Call  me  for  all  your  ham  needs.  ROSS 
DISTRIBUTING,  78  S.  State,  Preston  ID 
83263;  (208)852-0830. 


MASSACHUSETTS 


Littleton 

Reliable  hamsiore  servicing  New  England.  Full 
line  of  Kenwood  and  ICOM  stocked  and  ser- 
\  iced.  AE\,  ARRL  Publications,  Anphenol.  Al- 
pha Delta.  Austin,  Avanti,  Alinco.  Ameeo, 
Bencher,  B&W,  Cushcraft,  Carol  Cable,  Daiwa. 
Hustler,  KLM,  Kenpro.  Larsen.  Rohn,  RF  Con- 
cepts, Tokyo  Hv-power.  Trac  Keyers,  Vibro- 
plex,  Welz,  etc.  TEL-COM,  INC.,  675  Great 
Ruad  iRl.  119)  Littleton  MA  01460;  (617)486< 
3400,  (3040). 


MISSOURI 


St.  Louis 
Hard  to  find  parts,  surplus  electronics,  standard 
line  items.  Hams,  hobbyists,  industrial  profes- 
sionals— from  nuts  &  bolls  to  laser  diodes. .  . 
Electron icaJlv  speaking,  Gateway's  got  ti!  M-F 
9-5:30  Sal,  9-5  GATEWAY  ELECTRONICS, 
8123  Page  Blvd.,  St.  Louis  MO  63130; 
(314)427^116. 


NEW  HAMPSHIRE 


Derry 

Serving  the  ham  community  with  new  and  used 
equipment.  We  slock  and  service  most  major 
lines:  AEA,  Astron.  B&W,  Cushcrafl,  Encomm, 
Hy-Gain,  Hustler,  ICOM,  Kenwood.  KLM. 
Larscn,  Mirage,  Mo s ley:  books,  rofors.  cable 
and  connectors.  Business  hours  Man. -Sat.  10-5, 
Thursday  10-7,  Closed  Sun. /Holidays.  RIVEN- 
DELL  ELECTRONICS.  8  Londonderry 
Road,  Derrv  NH  03038:  (603)434-5371, 


NEW  JERSEY 


Lv  nd  hurst 
Finally  a  ham  store  in  NJ.  Located  '4  mile  south 
ol  Rl  3.  Mon  -Wed.  11:30-7:30,  Thursday 
11:30-9,  Friday  11:30-7:30,  and  Saturday  9-3. 
Visa/MC  ABAR1S  SYSTEMS,  276  Oriental 
Place,  Lvndhursl  NJ  07071;  (201)939-0015. 


NEW  YORK 


,l;iiiivstovvn 
Western  New  York's  finest  amateur  radio  dealer 
featuring  ICOM-Larscn-AEA-Hamtronu 
Astron.  New  and  used  gear.  VHF  Communica- 
tioas,  915  North  Main  St.,  Jamestown  \Y 
14701,  {716)664-6345. 


New  York 
Mew  York  City's  Largest  Full  Service  Ham  and 
commercial  Radio  Store.   BARRY   ELEC- 
TRONICS, 512  Broadway,  New  York  NY 
10012;  (212)925-7000. 


Greensboro 
9a.m.  to  7pm.  Closed  Monday  -  ICOM  our 
specialty-Sales  &  Service.  F&M  ELECTRON- 
ICS, 3520  Rockingham  Road,  Greensboro  NC 
27407;  (919)299  3437. 


Columbus 
Central  Ohio's  full-line  authorized  dealer  for 
Kenwood,  ICOM.  Yaesu.  Ten-Tec.  Info-Tech, 
Japan  Radio,  AEA.  Cushcraft,  Hustler,  and  But- 
ternut. New  and  used  equipment  on  display  and 
operational  in  our  400G  sq.ft.  store.  Large  SWL 
department,  too.  UNIVERS  ALAMATEUR 
RADIO,  1 280  Aida  Drive,  Reynoldshurg 
(Columbus)  OH  43068;  (614)866*4267. 


PENNSYLVANIA 


Trevose 
Same  Location  for  over  38  years.  HAMTRON- 
ICS,  DIV,  OF  TREVOSE  ELECTRONICS, 
4033  Brownsville  Road,  Trevose  PA  19047; 

12 151357-1400. 


TENNESSEE 


Memphis 

M-F  9-5:  Sat  9-12;  Kenwood,  ICOM,  Ten-Tec, 
Cushcraft.  Hy-Gain,  Hastier.  Larscn,  AEA,  Mi- 
rage, Amcrilron,  etc,  MEMPHIS  AMATEUR 
ELECTRONICS,  1465  Wells  Station  Road, 
Memphis  IN  38108;  Call  Toll  Free:  (800)238- 
6168. 


TEXAS 


Dallas 
In  Dallas  since  i960.  We  feature  Kenwood, 
ICOM.  Yaesu,  AEA.  Butternut,  Rohn,  amateur 
publication^,  and  a  full  line  of  accessories.  Facto- 
ry authorized  Kenwood  Service  Center.  ELEC- 
TRONIC CENTER,  INC.,  2809  Ross  Ave., 
Dallas  TX  75201;  (214)52^-2023, 

Houston 
Hard  to  II nd  parts,  surplus  electronics,  standard 
line  items.  Hams,  hobbyists,  industrial  profes- 
sionals—from  nuts  &  bolts  to  laser  diodes ... 
Electronically  speaking.  Gateway's  got  it!  M-F 
9-5:30  Sat.  9  5. GATEWAY  ELECTRONICS, 
10645  Richmond  Ave.  #100,  Houston  TX 
77042;  (713)978*6575. 

Southwest  Houston 
Full  line  of  Equipment  and  Accessories,  in -house 
service,  Texas  #1  Ten  Tec  Dealer!  MISSION 
COMMUNICATIONS,    11903  Alief-C Iodine. 
Suite  500.  Houston  TX  77082;  (7 1 3)879-7764. 


DEALERS 

Your  company  name  and  messuge  tan  contain  up  to  25  words  fur  as  little  as  S 199  yearly  (prepaid ),  or  $50  for  three  months  (prepaid)  r  Np  mention  of  mail-order  business  pemutted- 
Dirt^iury  lex!  and  payment  must  reaeh  us 60 days  in  advance  of  puhlicatjnn.  For  example,  advertising  for  the  April  '88  issue  must  be  in  our  hands  by  February  I  si  Mail  in  73  Amateur 
Ruttio.  Hupc  Currier,  WGE  Center,  Pelcrborougri,  NH  03458. 
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Number  31  on  your  Feedback  card 


ACKET TALK 


Brian  Lloyd  WB8RQN 
19200  Tifford  Way 
Germantown  MO  20874 

THE  HEART  OF  PACKET 


Happy  Valentine's  Day!  This 
month  I'm  going  back  10  the 
heart  of  packet  radio  with  an  ex- 
amination of  some  of  the  current 
crop  of  narrow  bandwidth  FM 
(NBFM)  radios  that  are  in  com- 
mon use  on  packet.  I' II  also 
continue  my  discussion  on  im- 
proving packet  radio's  overall 
performance, 

NBFM  Transceiver  Examination 

Two  months  ago*  I  described 
techniques  that  allow  you  to  gel 
the  most  out  of  your  TNC/radio 
combination.  Many  of  the  tech- 
niques described  were  there  to 
correct  for  limitations  inherent  in 
the  radios.  As  a  result  I  decided  to 
find  out  just  how  good  or  bad 
some  of  the  current  crop  of  radios 
really  are. 

Radios  were  tested  for  their 
transmitter  and  receiver  audio  fre- 
quency response  characteristics 
It  seems  that  most  of  the  NBFM 
radios  these  days  conform  to  an 
equalization  curve  consisting  of  a 
6-dB/octave  pre-emphasis  start- 
ing at  about  300  Hz  for  the  trans- 
mitter and  a  complementary  6-dB/ 
octave  roll-off  for  the  receiver. 
Although  this  is  different  from  the 
75  microsecond  standard,  it 
seems  to  be  consistent.  In  order  to 
determine  the  relative  perform- 
ance, I  compared  the  equalization 
curves  for  the  receivers  and  trans- 
milters  to  the  "standard."  Table  1 
shows  the  difference  between  the 
**rdear  curve  and  the  measured 
curves  for  the  radios. 

The  receiver  audio  response 


Latest  in  Digital  Hamming 


curves  were  measured  al  the 
speaker  with  a  known  3-kHz  devi- 
ation signal  generated  by  a  cali- 
brated signal  generator  The 
transmitter  curves  were  mea- 
sured by  injecting  a  signal  at  a 
fixed  level  that  produced  3  kHz 
deviation  at  2200  Hz  (what  we 
want  for  packet)  into  I  he  micro- 
phone jack  and  the  deviation 
measured  on  a  Cushman  service 
monitor.  The  deviation  observed 
at  300  Hz  was  considered  to  be 
the  0-dB  point  for  the  relative 
measurements. 

I  was  quite  surprised!  I  expect- 
ed completely  horrible  results  in 
all  areas.  All  of  the  radios  seemed 
to  be  pretty  Mat  in  the  critical  1200 
to  3000  Hz  range  (and  this  after 
people  had  been  telling  me  about 
how  badly  Kenwood  radios  roll-off 
the  high  frequencies),  Both  the 
Yaesu  and  the  IC-275A  had  sur* 
prisingiy  flat  receive  curves.  As  a 
result  I  solved  one  packeteer's 
problem  by  bypassing  the  filter 
in  the  front  end  of  his  TNC's 
modem  when  it  was  connected  to 
his  1C-275A. 

The  Yaesu  FT-21 1RH  seems  to 
have  the  best  combined  receive 
and  transmit  performance.  The 
ICOM  IC-275A  is  a  wonderful 
radio  for  packet  use  if  you  can  flat- 
ten out  the  transmitter  response 
curve.  I  have  found  that  many 
packet  stations  can't  copy  pack- 
ets  transmitted  by  the  IC-275A. 
Clearly  its  transmit  EQ  curve 
needs  work,  I  expected  I  COM  to 
get  it  perfect  in  a  S1400  radio 
that  is  supposedly  designed  with 
packet  radio  in  mind. 

I  want  to  thank  the  folk  at  EEB  in 
Vienna,  Virginia,  and  especially 
Ted  Seely  AA4GM  for  providing 
me  with  the  radios,  space,  and 


test  equipment  to  perform  these 
tests 

How  Fast  Does  Your  Radio 
Switch? 

When  you  first  set  up  your  sta- 
tion you  probably  adopted  one  of 
the  more  haphazard  methods  of 
setting  TXDelay  for  your  radio. 
One  method  is  to  use  the  value 
given  to  you  by  your  friend.  Anoth- 
er is  to  set  it  to  some  large  value 
that  has  to  work.  Here's  a  proce- 
dure to  let  you  find  out  what  the 
value  should  be  for  your  particular 
radio. 

The  equipment  needed  for  test- 
ing is  a  pair  of  working  packet  sta- 
tions. Be  sure  that  you  have  set  up 
your  stations  properly  and  that 
they  work  well  together.  (Use  the 
techniques  I  outlined  in  the  De- 
cember column.) 

To  find  the  transmitter  key-up 
time,  follow  these  steps: 

1 .  Leave  the  squelch  on  the  re- 
ceiving TNC  wide  open.  This  wHI 
allow  the  receiving  TNC  to  recog- 
nize an  incoming  packet  as  quick- 
ly as  possible. 

2,  Turn  on  monitor  mode  for  the 
receiving  TNC. 

a.  Set  TXDELAY  on  the  trans* 
milting  TNC  to  some  arbitrary  low 
value  (50ms  is  just  fine). 

4.  Send  packets  with  the  trans* 
muting  TNC  without  first  estab* 
lishing  a  connection.  After  each 
couple  of  packets  you  send, 
switch  back  to  command  mode 
and  increase  TXDELAY.  Ke^p 
doing  this  until  packets  are  re- 
ceived reliably  at  the  receiving 
station.  At  this  point  you  now  know 
the  minimum  value  of  TXDELAY 
for  the  trasrnitting  station.  Go 
back  and  perform  this  procedure 
for  the  other  station. 

Mow  you  want  to  find  out  what 
the  squelch  delay  is  for  each  of  the 
radios.  The  technique  is  the  same 
as  outlined  above  but  just  close 
the  squelch  of  the  receiving  radio 


Receiver  Performance  (error  in  dB) 

Radio  300Hz 
ICOM IC-28H  0 

Kenwood  TM-221 A  0 

Yaesu  FT-21 1RH  0 

ICOM IC-275A  0 


8 
8 
2 

3 


1200H2 
13 
10 
3 

3 


Transmitter  Performance  (error  in  db) 


1800Hz 

2400Hz 

13 

11 

10 

10 

2 

0 

2 

1 

3000Hz 

a 

8 

-2 

0 


Radio  300Hz 
ICOM IC-26H  0 

Kenwood  TM-221 A  0 

Yaesu  FT-21 1RH  0 

ICOM  IC-275A  0 


600Hz 
0 
0 

4 


1200Hz 

0 

2 

4 

14 


1800Hz 
-1 
2 
2 

12 


2400Hz 
-1 
2 
3 

13 


3000Hz 

-3 

2 

1 

12 


and  continue  with  the  transmis- 
sions while  increasing  TXDELAY 
at  the  transmitting  station.  The  dif- 
ference in  the  two  values  of  TXDE- 
LAY (squelch  open  and  squelch 
closed)  is  the  squelch  opening 
time  for  the  receiver. 

You  should  perform  these  tests 
for  every  packet  station  in  your 
area  so  that  the  performance  of 
each  radio  can  be  determined. 
Thai  way  you  can  set  your 
TXDelay  appropriately  for  all  the 
stations  in  the  area. 

Some  radios  have  a  very  long 
receiver  recovery  time.  This 
means  that  after  transmitting  a 
packet  it  takes  the  radio  a  relative* 
ly  long  time  before  it  is  ready  to 
receive  packets  again.  If  you  find 
that  you  copy  packets  reliably 
when  monitoring  the  channel  and 
others  seem  to  copy  your  packets 
reliably,  but  that  you  still  cant 
make  a  connection,  this  is  proba* 
bly  your  problem .  There  is  nothing 
that  you  can  do  to  solve  this  prob- 
lem at  your  station  short  of  making 
major  modifications  inside  the  ra- 
dio, All  you  can  do  is  to  get  the 
other  stations  in  your  area  to  in- 
crease their  TXDelay  to  accom- 
modate your  slow  recovery  time. 

Making  Your  LAN  Work  Better 

It  is  important  to  make  sure  your 
modem  and  radio  work  well  to* 
gether.  This  greatly  improves  the 
reliability  of  your  packet  opera- 
tions, Having  your  own  station 
work  properly,  however,  is  not 
sufficient  to  ensure  reliable  deliv- 
ery of  packets,  because  your 
station  alone  cant  solve  the  most 
serious  problem  that  your  local 
area  network  (LAW)  faces:  the  hid- 
den terminal. 

Simpty  stated,  a  hidden  termi- 
nal is  a  station  that  shares  the  fre- 
quency with  you  but  cannot  hear 
or  be  heard  by  you.  In  all  probabili- 
ty your  packets  are  going  to  col- 
lide with  those  from  the  ' 'hidden*' 
station.  The  result  is  reduced 
throughput  and  longer  delays,  atl 
because  you  cannot  hear  and 
therefore  not  wait  for  the  other 
Station  to  finish  transmitting.  Nor 
will  he  wait  for  you.  In  serious 
cases  you  will  be  able  to  hear  the 
digipeater  repealing  packets,  but 
it  will  not  seem  to  hear  you.  In  this 
case  the  signal  from  the  hidden 
terminal  or  terminals  is  stronger 
than  yours  and  they  capture  the 
receiver  in  the  digipeater  (t  had 
this  happen  to  me  recently  and  I 
Spent  15  minutes  assuring  myself 
that  my  station  was  not  at  fault). 

There  is  a  way  to  solve  this 
problem:  install  duplex  rather 


Table  1. 
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than  simplex  digipeaters.  You 
have  used  duplex  digipeaters 
before  but  then  you  called  them 
repeaters.  The  difference  be- 
tween a  duplex  digipeater  and  a 
repeater  is  that  a  repeater  re- 
sponds to  ^n  RF  carrier  and  will 
repeat  any  signal  in  its  passband, 
A  duplex  digipeater  wilt  only  re- 
peat digital  signals  and  will  not 
respond  to  voice.  The  recent 
changes  to  FCC  Part  97  allow  you 
to  treat  a  duplex  digipeater  like  a 
digipeater  rather  than  a  repeat- 
er (you  do  not  have  to  operate  a 
duplex  digipeater  under  the  re- 
peater rules). 

The  real  key  to  a  duplex  digi- 
peater is  that  it  repeats  the  signal 
in  real  time  That  is,  it  retransmits 
the  data  at  the  same  time  it  is  re- 
ceiving it.  The  result  is  that  every- 
one who  is  listening  to  the  output 
is  aware  of  any  activity  on  the  in- 
put and  will  wait  for  the  activity  to 
cease  before  transmitting.  There 
will  be  no  hidden  terminals  be- 
cause, In  effect,  ail  stations  will 
hear  all  other  stations,  There  is 
also  the  added  benefit  that  there  is 
no  digipeater  delay.  This  immedi- 
ately doubles  the  amount  of  traffic 
that  may  be  passed  through  the 
digipeater. 

The  major  complaint  about  du- 
plex digipeaters  is  cost.  I  usually 
hear  people  say  something  like, 
"...  I  can  put  up  many  more  sim- 
plex digipeaters  for  the  cost  of  one 
duplex  digipeater.  Won't  1  be  able 
to  support  more  users  with  sever- 
al simplex  dtgipeaters?'  The 
answer  is  no.  Several  simplex 
digipeaters  are  NOT  as  efficient 
as  a  duplex  digipeater.  The  cost  is 
not  that  much  greater  for  a  duplex 
digipeater  and  the  throughput  is 
MUCH  greater 

Lets  examine  the  costs.  Many 
items  are  common  to  both  a  sim- 
plex and  a  duplex  digipeater  The 
common  items  are  listed  first  fol- 
lowed by  the  unique  items: 


Common  Items: 

Antenna 

$100 

Feedlme 

100 

Power  supply 

75 

Miscellaneous 

50 

Total: 

$325 

For  a  simplex  digipeater: 

Radio 

S350 

TNC 

130 

Total: 

$4£0 

For  a  duplex  digipeater: 

Receiver  and  enclosure 

$275 

Transmitter  and  enc 

275 

Ouplexer 

470 

Control  circuitry 

100 

Total: 

$1110 

Based  on  those  assumptions 
the  cost  for  a  simplex  digipeater  is 
$805  wh*le  the  cost  for  a  duplex 
digipeater  is  $1445.  Based  on  this 
estimation,  a  duplex  digipeater 
costs  less  than  two  simplex 
digipeaters. 

Which  One? 

Which  approach,  however,  sup- 
ports the  greatest  number  of 
users  and  moves  the  most  traffic? 
Since  the  duplex  digipeater  never 
has  any  digipeater  delay  it  auto- 
matically nets  you  a  throughput 
improvement  of  100%.  Right 
there  the  cost-per-bit-per-second 
js  less  for  the  duplex  digipeater. 

Now  we  should  consider  things 
in  terms  of  the  type  of  network 
represented  by  the  two  approach- 
es. A  network  based  on  I  he  sim- 
plex digipeater  most  closely  re- 
sembles ALOHA,  which  means 
that  you  donH  bother  listening, 
you  just  transmit  whenever  you 
want  to.  The  duplex  digipeater  is 
best  modeled  by  Carrier  Sense 
Multiple  Access  (CSMA),  which 
means  you  can  hear  everybody 
else,  so  you  wait  until  a  station  has 
finished  sending  before  you  begin 
to  transmit, 

When  there  are  many  users  on 
the  channel  ALOHA  has  a  best- 
case  throughput  of  1B%.  CSMA 
(of  the  1 -persistant  variety  used  in 
most  of  our  TNCs)  has  a  best  case 
throughput  of  about  54%.  Bight 
there  you  have  a  three-fold  im- 
provement of  the  duplex  digi* 
peater  over  the  simplex  digi- 
peater. Combine  that  with  the  lack 
of  a  digipeater  delay,  and  you  net 
at  least  a  six-fold  improvement  in 
capacity  with  a  duplex  digipeater 
during  busy  times.  So,  a  duplex 
digj  gives  up  to  six  times  the  im- 
provement for  (ess  than  twice  the 
cost  of  its  simplex  brother.  With 
the  advent  of  p-persistant  CSMA 
(offered  standard  on  the  Kantron- 
ics  and  AEA  TNCs  and  on  the 
TNC-1  s  and  TNC-2s  with  the  KISS 
firmware— see  the  sidebar)  you 
do  even  better  than  that. 

The  Practical  Side 

What  does  it  take  to  build  a  du- 
plex digipeater?  Far  less  than 
what's  required  for  a  voice  re- 
peater! Since  here  we  deal  with 
essentially  pure  tones  and  can  re- 
generate the  tones  at  the  repeater 
site+  the  control  and  processing 
circuitry  is  very  simple,  I  just  re- 
cently completed  the  construction 
of  a  duplex  digipeater.  Its  control 
circuitry  consists  of  a  surplus  Bell 
202  modem,  two  transistors,  an 
op-amp,  and  a  handful  of  resistors 
and  capacitors.  No  squelch  is 


used  with  this  setup,  since  the 
modem  does  a  superb  job  of  de- 
tecting the  presence  of  packets. 
No  tail  timer  is  provided  so  the 
transmitter  drops  just  as  soon  as 
the  modem  detects  that  the  signal 
is  gone.  A  very  simple  time-out 
timer  is  also  provided.  The  ID  is 
provided  b^  a  TNC  sending  a  bea- 
con on  the  input  frequency. 

How  well  does  it  work?  Quite 
well.  I  ran  a  test  the  other  night 
to  see  how  much  data  would  get 
through  on  a  heavily  loaded  LAN. 
To  perform  this  test  I  had  three 
stations  engage  in  file  transfers 
simultaneously.  Even  with  header 
overhead  and  the  occasional  col- 
lision, throughput  was  93  bytes/ 
second.  On  a  1200  dps  channel 
this  represents  a  throughput  of 
almost  64%  of  channel  capacity 
This  is  consfderably  better  than  a 
simplex  digipeater  When  we  tried 
it  with  a  simplex  digipeater  the  test 
failed.  We  could  not  even  keep 


the  connections  established. 

If  you  are  looking  for  a  reliable 
and  efficient  way  to  create  a  LAN 
where  everyone  can  communi- 
cate effectively,  this  is  a  good  so- 
lution The  only  real  alternative  is 
to  operate  simplex  without  digi- 
peaters and  to  make  sure  that 
everyone  can  hear  everyone 
else— a  viable  alternative  for  a 
small  town  but  not  very  practical 
for  a  large  area  such  as  a  county 
or  a  large  city. 

Some  time  in  the  not -too-distant 
future  I  will  see  to  it  that  the  design 
for  the  duplex  digipeater  control 
circuitry  appears  either  as  an  arti- 
cle or  here  in  this  column. 

Thai's  it  for  another  month.  I 
want  to  thank  those  of  you  who 
have  written  to  me  about  the 
column,  I  really  appreciate  your 
encouragement.  I  encourage  the 
rest  of  you  to  write  with  questions, 
comments,  kudos,  or  brickbats. 
See  you  next  month 


"Persistence"  is  a  technical  term  describing  the  probability  of 
a  station  with  traffic  transmitting  when  the  channel  goes  clear. 
Right  now  most  TNCs  operate  with  1 -persistent  CSMA.  This 
means  although  a  station  will  wait  politely  for  another  station  to 
finish  transmitting,  the  station  will  always  transmit  when  the 
channel  finally  goes  clear.  The  DWAIT  parameter  in  your  TNC  is 
an  attempt  to  prevent  all  stations  from  transmitting  at  once,  but  it 
introduces  its  own  set  of  problems. 

The  problem  with  1 -persistent  CSMA  occurs  when  there  are 
two  or  more  stations  ready  to  transmit.  When  the  channel  finally 
clears,  they  both  transmit  at  the  same  time  virtually  guaranteeing 
a  collision.  To  alleviate  this  problem  p-persistence  allows  you  to 
assign  the  probability  p  to  the  likelihood  of  a  station  transmitting 
when  it  has  traffic  to  send. 

In  operation,  when  the  channel  clears,  instead  of  immediately 
transmitting,  the  TNC  generates  a  random  number  between  0 
and  1 ,  tt  then  compares  the  generated  random  number  with  the 
value  of  p.  if  the  generated  random  number  is  less  than  p  then  the 
TNC  keys  the  transmitter.  If  the  generated  random  number  is 
greater  than  p  the  TNC  waits  for  a  period  of  time  (called  sbt  time) 
and  then  tries  again.  Slot  time  is  selected  to  be  longer  than  the 
time  it  takes  for  another  station  to  key  up  and  capture  the 
channel. 

Let's  go  back  to  our  previous  scenario  and  see  what  happens 
if  both  stations  now  run  p-persistent  CSMA  with  p  set  to  the  val- 
ue 0.5: 

1.  Neither  A  nor  B  transmit  (both  generate  a  random  number 
greater  than  0.5) 

2.  A  transmits  and  B  waits 

3.  B  transmits  and  A  waits 

4.  Both  A  and  B  transmit. 

Here  the  probability  of  a  collision  has  dropped  from  100%  to 
only  33%.  Imagine  that  you  could  have  3  times  fewer  collisions  in 
your  LAN.  That  means  three  times  fewer  retransmissions  and 
greatly  improved  throughput. 

The  best  value  for  p  is  a  function  of  how  many  users  there  are 
on  the  channel.  A  good  starting  point  is  p  =  1/{n-1 )  where  n  is  the 
number  of  users  on  the  channel 

Both  AEA  and  Kantronics  have  implemented  p-persistence  in 
their  TNCs.  If  you  have  the  option,  ALWAYS  use  p-persistence 
instead  of  DWAIT, 
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Number  32  on  your  Feedback  card 


TTYLOOP 


Marc  I  Leavey  M.D,  WA3AJR 
6  Jenny  Lane 
PikesvilieMD  21 208 


FCC  Flim  Ram 

Well,  a  look  around  will  show 
that  the  emphasis  this  month  is  on 
QRP.This  is  a  digitally  inclined  col- 
umn.  so  let's  look  at  our  low  power 
digital  transmitters — computers! 

What  do  computers  have  to  do 
with  transmitting?  Wall,  folks, 
other  than  the  obvious  uses  for 
RTTY,  packet,  AM  TOR  or  CW 
terminal,  a  lot! 

Over  the  past  few  months  \  have 
been  looking  at  computers.  I've 
been  focussing  my  search  on  IBM 
PC  clones.  Now,  there  are  many 
items  to  look  at  in  the  ads— how 
many  deca-K  of  RAM.  the  number 
of  ports,  or  whether  the  display  is 
compatible  with  a  greek  god.  But 
four  little  words  that  caught  my 
eyeT  and  maybe  yours,  in  many  of 
the  ads:  "FCC  Class  B  Ap- 
proved." '  I  started  to  wonder  just 
what  that  rneant. 

My  quest  led  me  to  the  local  field 
office  of  the  FCC  to  ask  the  big 
question  "What  is  Class  B  approv- 
al?" and  its  corollary  "Is  there  a 
Class  A,  and  do  I  want  ti?"  What  I 
found  out  may  well  surprise  some 
of  you,  and  will  interest  all  of  you 
who  have  a  hand  in  computing. 

Subpart  J  of  the  FCC  regula- 
tions deals  with  computing 
devices.  In  subsection  1 5,801 1  the 
scope  of  this  subpart  is  laid  out 
saying,  "Computers  and  simitar 
electronic  equipment  that  use  dig- 
ital techniques  generate  and  use 
radio  frequency  (RF)  energy  for 
timing  and  control  purposes. 
Unless  proper  precautions  are 
taken,  some  of  this  RF  energy  is 
radiated  into  space  or  conducted 
along  the  power  line  (or  combina- 
tion of  both)  and  may  cause 
harmful  interference  to  radio  com- 
munications. This  subpart  sets 
out  technical  and  administrative 
specifications  Co  reduce  the  in- 
terference potential  of  such  equip- 
ment/' 

It  sounds  like  the  FCC  is  on  our 
side,  right?  Read  on 

Class  A  computing  devices 
aren't  specifically  defined.  They 
appear  to  be  many  medical  com- 
puters (not  office  management 
systems)  such  as  CT  scanners, 
and  thrillers  in  the  ilk  of  coin-oper- 
ated video  games.  Emanations 
from  these  devices  are  held  to 
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tight  limits  (see  Figure  1)-  Note 
thai  the  lowest  specified  frequen- 
cy measurement  is  taken  at  30 
MHz,  so  that  the  VHF  and  UHF 
bands  are  the  most  affected. 

Class  B  computing  devices  are 
those  near  a  nd  dear  to  us.  Person* 
a  I  computers,  computer  peripher- 
als—even  digital  watches  and  cal- 
culators—are  Class  B  devices  in 
the  FCC's  eyes.  Let  me  dispense 
with  your  concern  over  your  watch 
quickly,  though,  as  labeling  regu- 
lations dispense  with  the  require- 
ment oo  an  "extremely  low  power, 
miniature  computing  device,  such 
as  an  electronic  digital  watch." 
Just  as  with  Class  A  computing 
devices,  strict  field  strength  mea- 
surements are  required  for  Class 
8  certification  (see  Figure  2). 

You  might  note  an  interesting 
comparison.  The  measurements 
for  Class  A  devices  are  specified 
at  a  distance  of  30  meters,  while 
those  for  Class  B  are  at  3  meters. 
That,  coupled  with  the  different 
field  strengths,  somewhat  ob- 
scures the  magnitude  of  these 
regulations.  ButT  the  FCC  in  their 
infinite  wisdom,  says  that  for 
Class  A  devices,  "Measurement 
for  compiiance  with  these  limits 
may  be  made  at  a  closer  distance, 
provided  the  test  results  are  com- 
pared with  the  limits  at  30  meters 
using  the  relationship:  E30  =  Ed 
(d/30)  where,  E30  =  computed 
field  strength  in  microvolts  per 
meter  at  30  meters;  Ed  =  mea- 
sured field  strength  in  microvolts 
per  meter  ai  the  distance  *d*  me- 
ters; and  d  =  distance  in  meters  at 
which  the  field  Ed  was  measured 
(less  than  30  meters,  but  greater 
than  or  equal  to  3  meters)." 

Now,  if  you  take  the  allowable 
limits  for  Class  B  devices  at,  say, 
30  to  86  MHz,  100  uWm  at  3 


meters,  and  plug  them  into  the 
above  formula,  you  get  E30  =  100 
3.30  =  TO.  Allowable  field 
strength  for  Class  A  would  be  30 
u.V7mT  at  30  meters,  but  for  Class 
B  only  10!  What  appears  at  first 
glance  to  be  looser  limits  for  per- 
sonal computers  is,  in  fact, 
tighter!  This  is  important  because 
if  someone  tried  to  bamboozle  you 
into  believing  that  Class  A  ap- 
proval is  better  than  Class  B,  well, 
now  you  know  better. 

Letters  Dept 

t  have  here  one  of  those  "last 
resort"  letters  I  get  from  time  to 
time,  If  s  the  type  that  say  that  the 
individual  has  looked  everywhere 
forsomething,  been  unable  to  find 
itf  and  I  am  his  last  resort.  I  don't 
know,  sometimes  we  get  lucky. 
This  time,  though,  I  will  have  to 
punt  to  you  all,  Maurice  Kerr,  of 
Aberdeen,  MD  is  looking  for  soft- 
ware to  display  weather  FAX  on  a 
Macintosh  512K  computer,  I 
nosed  around  a  bit  but  couldn't 
come  up  with  anything.  Any  help 
out  there?  Til  publish  what  infor- 
mation I  turn  up  for  all  to  benefit. 

Okay,  folks,  who  can  help  an 
enterprising  RTTYer?  Ralph  Delia 
Rocca  WA2STO.  of  Oakland, 
New  Jersey,  has  been  working  on 
his  RTTY  WAS,  but  is  five  states 
short.  He  appeals  to  all  RTTYh> 
active  hams  in  South  Dakota. 
Hawaii,  Vermont,  New  Hamp- 
shire, and  Rhode  Island!  Drop 
Ralph  a  tine  at  22  Hillside  Avenue, 
Oakland,  NJ  07436,  if  you  can  set 
up  asked.  Good  luck,  Ralph,  and 
let  us  know  when  you  make  the 
big  Five-Oh! 

Now  for  AMTOR,  I  received  a 
question  via  CompuServe  Easy- 
Plex  the  other  day  from  Bud 
Holzschuh,  of  Friendswood,  Tex- 
as. He  recently  acquired  a  PC 
clone  and  is  totally  satisfied  with  it 
except  for  one  problem — interfac- 
ing it  with  his  AEA  CP-1 ,  "It's  easy 
to  find  programs  to  run  CW,  RT- 
TY, and  ASCII."  says  he,  "but  not 


Frequency  (MHz) 
30  to  83 
88  to  21 6 
216  to  1000 


Distance  (meters) 

30 

30 

30 


Field  Strength  (pV/m) 

30 

50 

70 


Fig,  t ,  FCC  Class  A  device  radiation  itrmts. 


Frequency  {MHz) 
30  to  88 
88  to  216 
216  to  1000 

Distance  (meters) 

3 

3 

3 

Field  Strength  (pV/m)         : 

100 
150 
200 

Fig.  2.  FCC  Class  &  device  radiation  limits. 


AMTOR!"  "No  one  has  all-mode 
software  for  the  PCs  on  a  'dumb1 
interface/1 

I'm  sorry  to  say  I  don't  know  of 
any  software  AMTOR  routines. 
Not  sure  if  it  is  all  a  hardware  or 
software  problem,  but  I  agree, 
there's  either  no  such  animal,  or 
he's  hiding  pretty  well.  Perhaps 
the  readers  can  help  out.  So  far 
the  PK-232  has  a  corner  on  the 
all-mode  interface  dept  J 

J.J.  Falkanger  KF4VE  is  an- 
other ham  who  sent  a  question  via 
CompuServe.  He  has  questions 
about  the  PK-232  ranging  from 
the  simple  "how  well  does  it 
work"  to  some  details  on  the  WE- 
FAX  output,  his  questions  show 
the  phenomenal  interest  in  this 
end  of  the  hobby. 

Well,  J.J.,  I  am  truly  impressed. 
Transmitting  is  clearly  no  prob- 
lem, Receiving  has  always  been 
the  bug-a-boo  at  my  station,  and 
my  history  goes  back  to  a  home- 
brew W2PAT  convenor,  as  well  as 
an  ST-6,  and  several  others  in  be- 
tween— both  commercial  and  am- 
ateur versions.  By  comparison, 
the  PK-232  ranks  up  with  the  best 
of  them.  I  have  not  found  a  signal 
that  could  not  be  copied  if  it  was  a 
copiable  mode  and  if  the  signal 
could  be  heard. 

The  WEFAX  reception  is  also 
remarkable.  The  picture  I  printed 
here  was  produced  here  at 
WA3AJR  on  a  plain  Epson-type 
printer,  from  the  bounding  signal 
the  Navy  sends  up  here  from  Nor- 
folk. He  tells  me  thai  new  software 
allows  direct  display  on  PC 
screens,  obviating  the  need  for  so 
much  paper  Sounds  like  a  good 
idea  to  me.  Good  luck,  and  let  us 
hear  from  you  as  you  progress. 

Here's  some  hellos  to  the  faith- 
ful readers  of  this  column.  I  re- 
ceived quite  a  bit  of  mail  over  the 
past  month  or  so.  To  Dr  James 
Wilson,  Frank  Krushina  K4DW, 
Robert  DeVaughn  K3NBD. 
Howard  Swertfager  WA20RX. 
Cliff  Si.  John  WA8AWU,  Darrel 
Daley  KL7DN,  Jack  Bentley 
KC8FR,  Tim  French  KA9WDJ, 
Ken  Taylor  KC5IX.  Hal  Pressman 
KQ8SY,  Ray  Pitts  N6HDU.  and  ail 
the  others  who  have  written  in  with 
this  or  that,  thank  you!  It  is  your 
interest  that  keeps  me  hopping, 
and  this  column  moving  along. 

I  continue  to  look  forward  to 
your  questions.  Postal  inquiries 
go  to  the  address  at  the  top  of  the 
column,  and  should  be  accompa- 
nied by  a  self-addressed, 
stamped  envelope  (SASE).  Elec- 
tronic mail  is  welcome  via  Compu- 
Serve {ppn  75036,2501)  or  Delphi 
(username  MARCWA3AJR), 
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Complrlc.  functioning 
assembly  Includes  ballast ,  on -off  switch, 
power  cordT  sockets  and  F4f5-ai.  blwklighi. 
Mounlrd  on  a  7   1/8"  X  3  1/S"  rnetul  plate.  Use 
for  speHnl  effects  lighting  or  rpwKlh^  i'PROMS. 
CAT*    BLTA     $1  D.0GEACI1 


SWITCHING  POWER  SUPPLY 

Compact p  we]]  regulated  switching  power 
supply  designed  to  power  Trx«>  Instruments 
computer  equipment. 
JNPUTs    14-2$  vac  p  1  •mp*" 
OLTWTi  *12«lc«  350  ma.. 

*5  vdc  C  LJ  amp  t  JtuLV. 

•f  *dc  fc  200  ma. 
SOtt  4  3/4"  square, 
CAT!   P&^ 30  f3.50  each 


1mA  METER 


M*»IPJ 


Moduter  ft- 1  mA  signal 
strength  meter  with  KLM  logo, 
L/4"  X  1   1/4*  X  7/iri  deep. 
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VIC  20  MOTHERBOARD 


tt  lC*s  including  fi5fj2A  and  «5S0.  Not 
guaranteed  but  great  for  replacement 
part  a  or  expert  mentation. 
CAT   *    '■'■'      2D      $15.00  each 


XEON  FLASH  TUBE 

3/4"  X  1/1*  dla.  .^^ 
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up -down  swivel  ad- 
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BUTTON 
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L0  for  gjM 

NI-CAD  CH/S 
TESTER 

Will  charge  mo-  I 
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hfltterv  aviulahte 
CATIUNCC-N 


TELEPHONE 

COUPLING 

TRANSFORMER 
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i  rrcp-a 
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C.T,  P,C« 
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TOLL  FREE  ORDERS 
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JUR  NEW  ADDRESS  IS: 

P.O.  BOX  567 
VAN  NUYS,  CA  91408 
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RECHARGEABLE  NI-CAD  BATTERIES 


PACKET  RADIO 
GOES  PORTABLE 


THE  FIRST  CONTROLLER  DESIGNED 
FOR  PORTABLE  AND  SOLAR- 
POWERED  STATIONS 


LOW  25  mA  Current  Drain. 

Miniature  size  -  Ughtwetght  NEW  SOFTWARE  FEATURE: 

Rugged  meiai,  shielded  case.  INTELLIGENT  4,BUDL)Sr'  -  Provides 

L»th i  urn  Ba tl ery  ba ckup  for  RA M  setec trve  cai is <g n  i 1 1 1 eri ng  for 

Onboard  Watchdog  tor  reliability.  Digipeating,  Monitonng  and  Connect mg 
Standard  DB25  Connectors 
'Connected'"  Status  output  line 

Remote  Commands  in  Unattended  Mode 
with  Hardware  Lockout. 

Retains  all  other  PK-1  features. 

Extra  I/O  lines  for  special  applications. 


Model  PK1-L 

WJ  red/Tested 

List  price  -$209.96 
Amateur  net— $179.95 


CIRCLE  194  ON  READER  SERVICE  CARD 


Power  requlremsnl:  9  lo  15  Volts  DC  $  25  mA  typical 
Dimensions:  4  6  X  5.9  X  1.0  inches  Total  Weight:  12  ozs, 

PlMtff  fpFCrty  C*M  Sign  $SlQ  NumDflt  in0  Hadt  Numtrtf  *hnn  ardt-Mng 
Contact  GL8  tpr  addtttQnA)  tnto  gmd  avertable  options 
Mfe  ottft  «  com pttte  line  of  transmitters  a  fid  ttctirris    strip*,  p'wsetecta'  prvamps 
CWlQ  rrs  i  syrntw±iie'$  t&t  tmMlmt  A  commerciMt  us* 
Request  our  FREE  ca t m Jpjj   MC  &  Visa  mfetcome 


GLB  EUKTRONKS.  INC. 

151  Commerce  Pkwvy.,  Buffalo,  HY  14224  716-675-6740  9  to  4 


CIRCLE  17  ON  READER  SERVICE  CARD 


ULTIMATE  MOBILE  SPEAKER! 


MOUNTS  TO 
GLASS  WITH 
SUCTION  CUPS! 


Finally  a  speaker     you  can 
put  where  YOU  want  itl 
Place  it  near  your  ear  for  fine 
armchair  copy,  even  in  your  car! 
Specially  designed  suction  cups  hold 
for  over  two  weeks  yet  remove  easily  for  "out 
of  sight"  storage  and  added  security- 
High    efficiency    speaker    and    either   mini    or   sub-mini   phone 
plug  for  connection  to  rig,  (Specify  connector  when  ordering) 


$29.95 


PACKET 

WITHOUT 

SOLDERING! 

The   BRAPPER  BOX   inter- 
faces  the   TNC   to  your   RIG. 

Only  $49,95.     Plug  in  cables j[ 
available  for  most  rigs  (Sl5). 
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SIGNAL 
INTENSIFIERS 

Give  your  receiver  a  hearing 
aid!  Wideband    pre  amps 

for    both    base     and    mobile 
use.      Great    for   scopes    and 

counters  too*   Prices  start   at 
only  $29.95? 


ELECTRON  PROCESSING,  INC. 

MEDFORD,  NY  11763      (516)   764-9798 

SATISFACTION  GUARANTEED!         (add  $3  Ship./Handl,) 

SEND  FOR  MORE  DETAILS!         US  Made! 
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THE  SMILEY  ANTENNA  CO. 
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Number  33  on  your  Feedback  card 


Mike  Bryce  WB8VGE 
2225  Mayflower  NW 
Massiilon  OH  44646 

The  QRP  5er 

When  I  was  a  Novice,  a  good 
friend  ol  mine  always  told  me  to 
look  into  ail  those  coffee  cans  and 
cigar  boxes  at  a  hamfest  for  hid- 
den goodies,  Well,  Joe  was  right. 
At  the  Dayton  Hamvention  last 
year,  I  found  a  small  circuit  board 
that  would  become  this  month's 
project:  theQRPSer. 

The  name  may  be  a  bit  mislead- 
ing. It  is  not  a  transmitter,  but  a 
five-amp  power  supply.  Working 
the  world  with  a  watt  or  two  of  HF 
eliminates  the  need  for  large 
bulky  power  supplies.  The  addi* 
tion  of  a  few  more  parts,  and  you 
can  turn  the  power  supply  into  a 
battery  charger  to  keep  those 
portable  rigs  perking. 

The  small  circuit  board  that  I 
found  at  the  hamfest  was  a  pre- 
regulator  for  a  color  monitor. 
Some  guy  had  a  box  full  of  these 
boards  under  his  table.  I  asked 
what  they  are  and  the  stories 
started.  Seems  that  he  got  the 
monitors  from  a  company  that 
made  terminals  for  hospitals.  The 
hospital  did  not  want  the  color 
monitors,  so  he  bought  them  in  a 
large  lot  for  a  good  phcet  and  was 
selling  them  out  like  hot  cakes  at 
the  hamvention.  So  what  of  the 
boards9  Seems  that  the  company 
that  made  the  monitors  was  to  use 
a  24-volt  supply,  but  the  monitors 
work  on  1 3  volts.  The  boards  were 
to  regulate  this  voltage  down. 
Since  the  monitors  worked  on  13 


Low  Power  Operation 

volts,  he  separated  the  pre-regu- 
iators  from  the  chassis  and  sold 
them  for  five  bucks  each,  The  pre- 
regulator  boards  can  regulate  up 
to  six  amps  of  current.  With  a  bit 
of  bargaining  on  both  parties.  I 
walked  away  with  a  board  for 
$2.50. 

I  tossed  the  board  into  a  junk 
box  after  J  returned  home.  A  few 
weeks  later,  I  dug  it  out  and  began 
the  look  it  over,  with  only  a  few 
external  components,  the  heart  of 
this  pre-regulator  seems  to  be  a 
adjustable  voltage  regulator,  an 
LM338K  to  be  exact.  Looking  the 
part  number  up  in  one  of  the  cata- 
logs that  I  have,  it  seems  that  the 
LM338K  is  a  six-amp  adjustable 
regulator,  with  a  list  price  of  $7  35. 
Guess  I  did  get  a  bargain  after  all 
Since  the  board  had  all  the  inter* 
face  parts  needed ,  I  use  the  board 
as  a  basic  building  block  for  the 
power  supply.  Because  buying 
the  LM338K  would  make  the  pro- 
ject much  more  expensive  than  I 
would  like.  I'll  show  you  how  to 
use  the  LM317K,  a  different  type 
of  regulator.  It  doesn't  handle  as 
much  current,  but  it  is  a  lot  cheap* 
erp  and  you  can  get  the  TO-220 
case  LM317T  from  your  local  Ra- 
dio Shack  store. 

As  with  all  the  projects  that  I 
build,  nothing  is  cast  in  concrete. 
Substitute  parts  for  what  you  have 
on  hand,  not  what  I  have  in  my 
junk  box.  One  of  the  first  things  we 
need  to  dig  up  is  the  power  trans* 
former.  Since  we  will  be  needing 
at  least  12  volts  output,  we  need 
about  18  volts  from  the  trans- 
former, because  the  regulator  re- 


quires  a  5-volt  buffer.  When  a  load 
is  connected  to  the  supply,  the 
regulator  will  hold  the  output  at 
the  preset  voltage.  If  there  is  not 
enough  voltage  from  the  trans- 
former, the  output  voltage  will 
drop.  That's  the  reason  for  the  re- 
quired 18  volts. 

What  Transformer  to  Use? 

What  to  do  if  you  don't  have  an 
1 8-volt  transformer  in  the  old  junk 
box?  First  you  can  go  to  Radio 
Shack  and  buy  one— they  sell  an 
18-vott  3-amp  job  for  about  $8  (a 
bit  high  for  me).  You  can  take  one 
12-volt  transformer  and  tear  it 


"Use  wits 
instead 


of  watts! 


n 


apart  and  rewind  the  secondary 
for  a  higher  output,  bul  that's  real- 
ly a  lot  of  work  Fine  if  you're  up  to 
it.  but  time  is  money  and  I  don't 
have  the  money  for  that!  If  you 
have  one  six-volt  transformer  and 
one  12-volt  transformer,  you  can 
wire  the  secondaries  up  in  series 
to  obtain  the  needed  1 8  volts.  Just 
connect  the  transformers  in  series 
and  check  for  the  proper  output 
with  a  voltmeter.  If  you  get  noth- 
ing, reverse  one  set  of  leads  on 
one  transformer. 

You  can  also  use  a  24-volt 
transformer.  I  don't  recommend 
them,  however,  since  the  excess 
voltage  has  to  be  dissipated  as 
heat  from  the  regulator 

Lastly,  you  can  gel  away  with 
using  a  12-volt  transformer,  It's 
possible  as  long  as  you  don't  load 
the  output  down  too  hard.  The 
peaMo-peak  output  from  the 


bridge  rectifier  charges  up  the  fil- 
ter capacitor  to  its  maximum 
voltage.  The  capacitor  then  acts 
as  a  buffer.  If  you  try  lo  pull  too 
much  current,  the  capacitor  can't 
supply  the  regulator  with  enough 
voltage,  and  the  output  sags. 

Speaking  of  Filter  Capacitors 

There's  a  formula  for  calculat- 
ing the  needed  value,  but  why 
bother?  The  more  the  merner. 
Use  the  maximum  capacitance 
you  can  muster.  Watch  the  capac- 
itor voltage:  get  one  rated  at  at 
least  30  VDC.  If  you  can't  find  one 
capacitor  to  fit  the  bill,  you  can 
always  add  capacitors  in  parallel 
to  increase  capacitance  (again, 
watch  the  voltage  ratings).  All  of 
the  capacitors  should  be  rated  for 
samevottage. 

Between  the  filter  capacitor  and 
the  transformer  is  the  rectifier,  I 
used  a  10-amp  unit  with  a  voltage 
rating  of  200  VDC.  The  entire  unit 
is  encapsulated  into  a  small 
square  about  the  size  of  a  postage 
stamp.  You  can  use  individual 
diodes  if  you  like,  mounting  them 
on  tie  strips.  Go  for  a  three-  or 
six-amp  rating.  If  you  plan  on 
using  the  supply  for  powering 
milliwatt  rigs,  use  the  very 
common  1N4002  diodes,  rated 
at  one  amp. 

Let's  now  look  at  the  regulator. 
Pass  transistors  were  in  common 
use  in  the  past,  and  still  are  in 
large,  high  current  power  sup- 
plies. Lucky  for  us,  we  don't  need 
that  kind  of  current.  The  LIVI338K 
will  pass  six  amps.  You  can  adjust 
the  output  voltage.  The  regulator 
is  both  current  and  temperature 
protected.  You  can  even  short 
the  output  to  ground  and  the 
chip  will  just  shut  down  with  no 
damage.  As  I  said  in  the  beginning 
of  the  column,  you  don't  have  to 


Photo  A.  The  QRP  5er—A  smalt  5-amp  power  supply  just  for  the 
tow-power  operator. 
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Photo  &  inside  the  supply.  Note  the  Motex  connector  for  input  and 
output  connections.  Fitter  capacitor  in  foreground. 


use  the  LM338K,  The  LM317K 
has  all  the  features  of  (he 
LM338K,  but  can  only  pass  1.5 
amps  of  current.  That  is  still  quite 
a  bit  current  for  the  QRP  operation 
most  of  us  use. 

Take  a  Look 

Look  at  the  photographs  of  the 
completed  QRP  Ber.  You  can  get 
some  idea  on  how  l  put  it  all  to- 
gether. Since  I  already  had  the 
pre-regulator  board  with  the  re- 
quired LM336Kr  i  mounted  it  on 
the  inside  rear  of  the  cabinet,  The 
heat  sink  is  dearly  shown  in  the 
photos.  While  the  LM338K  can 
pass  six  amps  of  current,  the  heat 
sink  that  is  on  the  board  will  not 
supply  enough  cooling  for  the  reg- 
ulator, That's  fine  since  I  don't 
plan  to  pull  that  much  current  from 
the  supply  for  any  amount  of  time. 

A  Mofex  connector  supplies  the 
output  from  the  rectifier/fitter/ 
transformer  combination  to  the 
pre-regulator  board.  The  regula- 
tor outputs  via  the  same  Molex 
connector.  Small  plasfic  stand- 
offs are  used  to  mount  the  board. 
Since  I  don't  have  access  to  more 
of  these  boards,  itrs  a  one-time 
shot.  Since  you  don't  have  one  of 
the  pre-regulator  boards,  try  to 
mount  the  regulator  on  the  out- 
side rear  of  the  cabinet.  Even  with- 
out an  extra  heat  sink,  the  metal 
cabinet  should  provide  more  than 
enough  surface  area  to  keep  the 
regulator  cool.  Mount  the  remain- 
der of  the  parts  with  tie-strips. 
Don't  forget  to  mount  the  bridge 
rectifier  on  the  chassis  if  you  plan 
to  use  an  encapsulated  unit.  If  you 
plan  to  use  individual  diodes,  they 
can  be  mounted  on  tie-strips, 
leaving  plenty  of  lead  length  so 
the  diodes  will  be  able  to  cool 
themselves  by  convection. 

Photo  C  shows  the  rear  of  the 
power  supply.  Notice  the  extra 
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Figure  1  The  schematic  for  the  power  supply.  The  core  for  the  filter  on  the  output  can  be  just  about  anything. 
Use  a  targe  toroid  or  a  ferriie  rod. 


switch  hole.  That's  for  a  battery 
charging  option.  It  will  insert  a 
diode  in  series  with  the  output  and 
then  raise  the  voltage  from  the 
regulator,  to  overcome  the  ,7-volt 
drop  across  the  diode  and  to- 
keeps  the  battery  from  being  dis- 
charged by  the  supply.  Figure  1 
shows  the  complete  schematic  lor 
the  QRP  5er  using  a  LM317K.  No- 
tice the  needed  by-pass  capaci- 
tors and  the  chokes.  They  are 
needed  to  help  reduce  hum  when 
running  a  direct  conversion  rig, 
such  as  the  Heath  HW-7*  This  is 
known  as  "common-mode  hum.*' 
Have  you  ever  noticed  how 
some  hams  put  voltmeters  on 
their  fixed  voltage  power  sup- 
plies? I  don't  know  why.  If  you 
can't  adjust  the  output  voltage, 
why  put  a  meter  on  it?  A  simple 
lamp  on  the  output  serves  as  a 
very  fine  voltage  monitor  I  insert- 
ed a  few  diodes  in  series  with  the 
lamp  to  reduce  the  intensity  of  the 
lamp.  You  can  of  course  use  a 
resistor  to  drop  the  current  to  the 
lamp,  but  I  have  a  few  hundred 
1 N4001  diodes,  and  the  ,7-V  drop 
from  each  of  them  works  just  fine. 


Photo  C.  Rear  view  of  the  supply,  The  extra  hole  is  for  a  battery  charging 
option. 


With  the  light  monitoring  the 
voltage  output,  if  the  output  sags, 
the  light  will  dim. 

You  can  easily  tetl  if  something 
is  wrong  by  keeping  an  eye  on  the 
output  lamp.  If  it  doesn't  light  at 
all,  you  may  have  a  bug  in  the  pri- 
mary of  the  supply  or  a  short  on  the 
the  output  side.  If  you  just  can't  live 
without  a  meter  of  some  kind  on 
the  supply,  then  by  all  means,  add 
a  current  meter  That  will  prove 
most  useful  when  (rouble  shoot- 
ing a  transmitter,  by  seeing  how 
much  current  is  flowing  into  the 
transmitter.  Here,  you  can  watch 
for  RF  output  to  pinpoint  trouble, 

Most  of  the  circuit  of  the  QRP 
Sercan  be  changed  to  suit  the  end 
user.  Chassis  and  parts  size  will 
likely  determine  your  unit  layout. 
Use  what  you  have,  and  don  !t  wor- 
ry if  you  can't  find  the  same  parts 
as  I  did. 

After  you  have  everything  to- 
gether, look  over  your  work  for  er- 
rors in  wiring.  Be  careful  dealing 
with  the  1 10  VAC  wiring,  since  you 
can  get  quite  a  jolt.  Then,  hook  up 
a  digital  voltmeter  to  the  supply 
output.  Turn  the  supply  on  and 
adjust  the  trimmer  pot  for  12.8 


volts.  That's  a  bit  lower  than  the 
so-called  normal  voltage  of  13.8 
volts,  but  reflects  a  closer  operat- 
ing voltage  when  running  a  radio 
from  batteries.  That's  all  there  is 
to  it!  With  a  bit  of  luck,  you'll  have 
a  fully  operationai  QRP  power 
supply  to  run  all  the  upcoming 
projects  we'll  be  building. 

Contest  Time 

Winter  is  contest  time.  I  re- 
ceived a  letter  from  the  guys  up  in 
Cuyahoga  Falls,  Ohio.  The  Crazy 
8Ts  HF,  VHF  &  UHF  contest  will  be 
held  February  6  to  February  7 
t98&  There  is  a  special  QRP  sec- 
tion. While  I  don't  have  the  space 
to  give  full  detals,  this  contest  has 
a  little  bit  for  everyone.  Even  if  you 
don't  like  to  contest,  the  contests 
will  help  to  fill  up  the  logs  sheets. 
When  you're  worth  five  points, 
you're  always  5  x  9!  These  con- 
tests are  great  ego  builders  for  the 
QRP  operator. 

Next  month  Til  look  at  one  item 
that  generates  more  fear  into 
most  hams  today  than  the  FCC 
could  ever  dream  of.  So  until  next 
month,  remember,  use  wits  in- 
stead of  watts!  ■ 


Photo  0.  Fuse  in  foreground  is  for  the  primary  of  the  transformer. 
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Early  Reservation  Information 


■» 


•  Giant  3  day  flea  market  •  Exhibits 

•  license  exams  *  Free  bus  service 

•  CW  proficiency  test  •  Door  prizes 

Flea  market  tickets  and  grand  banquet  tickets  are 
limited.  Place  your  reservations  early,  please. 

Flea  Market  Tickets 

A  maximum  of  3  spaces  per  person  (non-transferable) 
Tickets  (valid  all  5  days)  will  be  sold  IN  ADVAMCE 
OMLY,  Mo  spaces  sold  at  gate.  Vendors  MUST  order 
registration  ticket  when  ordering  flea  market  spaces. 

Special  A  wards 

nominations  are  requested  for  'Radio  Amateur  of  the 
Year',  'Special  Achievement*  and  Technical 
Achievement*  awards.  Contact;  Hamvention  Awards 
Chairman,  Box  964,  Dayton,  OH  45401. 

License  Exams 

novice  thru  Extra  exams  scheduled  Saturday  and 
Sunday  by  appointment  only.   Send  FCC  form  610 
(Aug,  1985  or  later)  -  with  requested  elements 
indicated  at  top  of  form,  copy  of  present  license  and 
check  for  $4.35  (payable  to  ARRL/VEC)  to:   Exam 
Registration,  8830  Windbluff  Point  Dayton,  OH 
45458 


Hamvention  Video 

VHS  video  presentation  about  the  HAMVEMTIOM  is 
available  for  loan.  Contact  Dick  Miller,  2853  La         | 
Cresta,  Beavercreek,  OH  45324 

1 988  Deadlines 

Award  Nominations:  March  15 

Lodging:  April  2 

License  Exams:  March  26  j 

Advance  Registration  and  banquet:  I 

USA  -  April  4        Canada  -  March  3 1  * 

f7ea  Market  Space: 

Orders  will  not  be  processed  before  Januaiy  1 

Information 

General  Information:   (513)433-7720 

on  Box  2205,  Dayton,  OH  45401 
Flea  Market  Information:   (513)898-8871  j 

Lodging  Information:   (5 1 3)  223-26 1 2 

(Ho  Reservations  By  Phone)  j 

Lodging 

Reservations  received  after  Housing  Bureau  room 
blocks  are  filled  will  be  returned  along  with  a  list  of 
hotel/ motels  located  In  the  surrounding  areas  of 
Dayton,  The  reservation  will  then  become  the  ' 

responsibility  of  the  individual,  \ 


HAtfVEPiTJON  is  sponsored  by  Uie  Dayton  Amate ur  Radio  Association  Inc. 


Lodging  Reservation  Form 

Dayton  Hamvention  -  April  29,  30,  May  1 ,  1988 
Reservation  Deadline  -  April  2,  1988 


Advance  Registration  Form 

Dayton  Hamvention  1988 

Reservation  Deadline  -  USA-April  4,  Canada-March  3 1 


Piame 


Address 
City 


State 


Zip 


Phone  _ 


i 

|      Address 
City 


Name 


State 


Zip 


Arrival  Date 

I  1  Before  6  pm    (  1  After  6  pm 
Departure  Date 

Rooms:  1  )  Single      (  1  Double  { 1  bed,  2  peisons) 
(  )  Double  Double  {2  beds,  2  persons) 


Deposit  required  -  Room  deposit  must  be  paid  directly  to 
the  hotel  or  motel  by  date  shown  on  the  confirmation  form 
sent  to  you.  Use  canceled  check  for  confirmation. 


Mail  to  -  Lodging, Dayton  Hamvention,  1880  Kettering 

TnwPT    Havton.  OH  45423-1880 


i 

i 

i 

i 

i 
i 


Admission 

(valid  all  3  days) 
Qrand  Banquet 
Women's  Luncheon 

(Saturday) 

(Sunday) 
Flea  Market 

(Max.  3  spaces) 


How  Many 
@$8.00 


©$16.00" 


Admission  ticket  must 

be  ordered  with  flea  market  tickets 


@  $6.75  $. 

@  $6.75  $, 

$23/1  space 
$50/2  adjacent 
$  1 50/3  adjacent  $. 

Total  $ 


$10.00  at  door 


*  * 


9 1 8.00  at  door,  If  available 


Make  checks  payable  and  mail  S.A.S.E.  to  - 
Davton  Hamvention   Box  220.S   Davtnn   cvn  &^4m 


HAM  STATION 


P.O.  Box  4405 

220  N.  Fulton  Ave. 

Evansville,  IN  47710 

Store  Hours 

MON-FRI:9AM    6PM 

SAT:  9AM -3PM 

CENTRAL  TIME 

SEND  A  SELF  ADDRESSED  STAMPED 
ENVELOPE  {SASE)  FOR  NEW  AND  USED 
EQUIPMENT  SHEETS 

WARRANTY  SERVICE  CENTER  FOR 
ICOM.  YAESU,  TEN-TEC 

FOR  SERVICE  INFORMATION  CALL 

(612)422-0252 

MONDAY -FRIDAY 

9:00  AM    12:00  NOON 


^ms@y 


FT767 

•  HF/VHF/UHF  Base  Stat  ion 

•  Plug4n  Modules  for 
6m,  2m.  440  MHz 

•  Loaded  wtth  Features 


TERMS: 

Pncos  Do  Not  Include  Shipping. 

Price  and  Availability  Subject  to 

Change  Without  Notice 

Most  Orders  Shipped  The  Same  Day 

COD's  Welcama 


^£ 


as 


*t 


FT-727R 

•  Two  Affordable 

Radios  in  One 

•  2m/440  MHz  Handheld 
*5Won  Both  Bands 

•  Ten  Memories 

•  Multi-Scan  Systems 

•  Battery  Saver 


IC-761 


•  Top-Of-The-Line  High  Performance 
HF  Transceiver 

•  Built-in  Power  Supply 

•  Built-in  Automatic  Antenna  Tuner 
•SSB.  CW,  FM,AM,RTTY 

•  16Q-10m  General  Coverage  Receiver 


PARAGON 

*  Full  Featured  Synthesized 
HF  Transceiver 

*  General  Coverage  Receiver 

*  100w  Output 

»  SSB,  CW,  FSK,  Optional  FM 

*  62  Programmable  Memories 

*  Made  In  USA 


ALD2< 

•  Dual  Band  Mobile 
140-149.996  MHz/  440-450  MHz 

•  21  Programmable  Memories 

•  25  Watts  Output  on  Both  Sands 

•  Loaded  with  Extra  Features 


Hconcept/ 


VHF/UHF 

Ann  "2n 


•  High  VSWR  and 
Overdrive  Protection 

•  5  Year  Warranty,  6  Months  on  flF 
Transistors 

•  All  Units  have  GaAsFET  Receive 
Pre*amps 


AEA,  ARRL.  ALINCO,  ALLtAf 
ANTENNA  SPECIALISTS,  A£ 
CUSHCRAFT,  OAIWA,  DIAM 
KANTRONICS,  KENPRQ,  LA 
RF  CONCEPTS,  ROHN,  SAN 
TOKYO  HY-POWER,  VIBROF 


MFJ989B 
3  KW  Tuner 

S295. 

•SWRAVatlmeler 

*  Antenna  Switch 

•  Built-in  Dummy  Load 


SPECIAL 


For  Orders  and  Price  Checks  Call  800-523-7731 


,  AMERITRON,  AMP  SUPPLY, 
JULB&W^CSLCALLBOOK, 
HUSTLER,  ICOM,  KDK, 
tAGE/KLM,  NYE,  PALOMAR, 
"ELEX/HYGAIN,  TEN-TEC, 
YAESU 


Indiana  and  Information 
Call  1« 81 2-422-0231 


here  is  the  next  generation  Repeater 


MARK  4CR 


The  only  repeaters  and  controllers 
with  REAL  SPEECH! 


No  other  repeaters  or  controllers  match 
Mark  4  in  capability  and  features.  That's 
why  Mark  4  is  the  performance  leader  at 
amateur  and  commercial  repeater  sites 
around  the  world.  Only  Mark  4  gives  you 
Message  Master™  real  speech  •  voice 
readout  of  received  signal  strength, 
deviation,  and  frequency  error  *  4- 
channel  receiver  voting  •  clock  time 
announcements  and  function  control  •  7- 
helical  filter  receiver  •  extensive  phone 
patch  functions.  Unlike  others.  Mark  4 
even  includes  power  supply  and  a 
handsome  cabinet. 


Create  messages  j ust  by  talking,  Speak  any  phrases  or 
words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantly  in  solid-state  memory.  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4. 


***«**OlAT!i 


Call  or  write  for  specifications  on  the 

repeater,  controller,  and  receiver  winners. 


TELEX:  14932256  KENDECOM 

FAX  :tf  6173737304 


MICRO  CONTROL  SPECIALTIES 

Division  of  Kendecom  Inc. 

23  Elm  Park,  Groveland,  MA  01834    (617}  372-3442 


2  meters  220  440 


CIRCLE  295  ON  READER  SERVICE  CARD 
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ASSOCIATED  RADIO 

8012C0NSER     BOX  4327 
OVERLAND  PARK,  KANSAS  66204 

(EVERY  DAY  A  HAMFEST) 

BUY — SELL — TRADE 


VISA— MC 

AMEX— DISC 


ALL  BRANDS  NEW  AND  RECONDITIONED 


WE'LL  BUY  YOUR  EXTRA  RIG 

STATIONS— ESTATES  ETC. 
can    913/381-5900 

FAX  913/648-3020 

SEND  $2  FOR  CATALOG  AND  WHOLESALE  LIST 


INDIANA  HAMFEST 


SUNDAY,  MARCH  13, 1988 

Open  at  8:00  A.M. 
Located  on  the  Indiana  State  Fairgrounds 

Indianapolis,  IN 

•  All  Indoors*  Free  Parking  -  Paved  Lots*  Forums  -  Nationally  Advertised  Commercial 
Dealers  •  Flea  market  •  VEC  DEVHY  Testing  •  Ladies  Forums  and  Activities 

Talk-in  on  the  "Mighty  (2,1  KW)  525"  - 145,25  MHz 
Enjoy  a  show  by  our  "Quality"  Dealers 

For  Tables:  SASE  To;  Aileen  Scales  KC9YA,  3142  Market  Race.  Bkwtningion,  IN  47401.  812-339-4446 


K2RAG  Antenna  Products 

PERFORMANCE  + 


K2RAG  Balim 
$24  95 

Modala: 

flAG  l  nWD.'.Ttt]alahw«i-5ai"75urit3atarM:«lr 
ftAGJ  1  f 300/200  tolnnted  -  7W5D  unbalsftCttU 

•  BrwidbiiNd  I  8  to  50  MHz 

•  J?0O0w,.iH'f  Piattnig 

•  E  wliJ»lv«-  ANTE NN  A  F E  EOLWE  PROT ECTOR© 
«r1i4ninai«a  damagBd  coa*  c-ortwdions 

Handbook  of  Ham  Radio  Antennas 

also  available  for  $4.95- 

FREE  if  you  order  product  now* 


PtowttMnd  check  or  money  w*te  Add  S3  DO  lot 

pOOtagsanCrwxjfang  SHH  WCaSSa- accepted 

Daalar  nttuwm  invited 


K2RAG  HhGain 
End  Fed  Antennas 


Mod«l 
RM3-OTD 
RAG-EF15 
HAGEF10 


Band 
20 

15 
10 


Length 

120" 


•  <*nsclfL  lo  enact  phono  frequency 
■  Easy  lo  clwtgo  comer  frequency 

•  Include*  K2RAQ  fiatun 

•  Can  bo  installed  as  a  slopoi 

K2RAG  Matched  Dipoies 


Modal 

RAGD'ea 

RA&D60 

RAGCMO 

HAG-D2Q 

RAG  Oi  & 

RA&010 


Bind 

160 

80 

40 

20 

15 


Length 

120 

65 

33 

22 

13' 


S&EJ  95 
549  95 
S4&95 
535  95 

435  95 


Amenna  Systems  Inc. 
14466  SW  Hazelhill  Dr 
Tigard.  OR  97224 

503^84-5350 


*H# 


*QW 


SUPER  IC0MBP-7S,  13.2 

volts.  900  ma,  double  the 
capacity  of  the  lcomBP-7, 
5w  output. 
SUPER  ICOM  BP-8S,  9.6 

volts,  1200  ma,  50%  more 
capacity  than  the  Icom 

ep-a, 

Both  are  base  charge  only, 

BP7SofBP-6SS65.00' 

Exact  replacement  FNB-2  Nicad  pack  lor  YAESU 

FT-404R/207R,  208R  with  case.  §24.00* 

(merit  lor 

Ken*oodP8  25  S25  00'  lcomBP-3  ttO.OIP 

Kemwd  Pt-25H.PS  26  327  (HP  team  IP-5 (500m»J   «*00" 
"Add  S3  Shipping  &  handling.  CT  residents  add  ?l%%  tax 

Complex  line ot  NICADpacks  for Icom,  Kenwood, 
Tempo,  Santec,  Azden.  Cordless  Telephones.  Alka- 
line, Mod,  Mercury  and  Lithium  Cells  All  battery 
packs  include  a  1  year  guarantee.  Commercial  Radio 
Packs  also  available. 

'Wnie  or  call  today  for  a  comptee  catalog" 
Dealer  inquiries  snvrted 

iHPQMPHGX  Inc. 

149  Palmer  Road  ■  Soutftbury,  CT  06488 


(BOO]  634-8132 
In  CT  (203)  264-3985 


MoStvrCOfti 


CIRCLE  68  ON  READER  SERVICE  CARD 


KENWOOD  TS940  OWNERS 

Are  you  frustrated  tuning  in  SSB  &CW  signals 

because  of  the  too  fast  main  tuning  rate  of  10 

Khz/revolution??? 

Try  the  NEW  Copyrighted  Giehl  Electronics 

Software  Kit! ! 

Features: 

*Main  tuning  rale  of  2  Khz/revoiutiOfi  LSB,  USB.  CW  &  FSK 
"Main  tuning  rate  of  20  Khz/revoJutfcm  AM  &  FM 
•Tuning  rate  automatically  met  eases  when  (he  knob 

speed  exceeds  2  turns  per  second  to  make  Ihe  long 

QSY'slosI 

*  Split  dot  CW  problems  solved 
•Easy  to  install  (simply  remove  the  old  IC  chip  from  us 

socket  and  plug  in  the  new  Giehl  Electronics  iC  chip) 
•Complete  instructions 

Send  check  or  money  order  for  $25  to: 

Giehl  Electronics 

P.O  Box  18335,  Cincinnati.  Ohio 45218 


1-800-678-COAX  ORDER  LINE 


BELDEN  9913  Low  Loss  .  1B5/50Q  Fi.  or  .38/11- 

AMPHENOL  Connectors 

UG-21D  N-iype  Male  Cable  End  $3,00 

UO-21D  Fined  for  9913  Cubli:  $3,75 

PI -259  UHK  Plug  {silver}  SI,  25 

COAX  plus^5  JJ"H|WWC 

33McKrnleyAve,     -^    ^^   201-325*7744 
West  Orange,  NJ  07052  1  -800*678*2629 


CIR^Lf  15&OH  READER  SERVICE  CARD 


CIRCLE  285  ON  READER  SERVICE  CARD 
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Letters 


Number  34  on  your  Feedback  card 


What  a  Story! 

I  am  a  Novice  of  a  few  months, 
still  struggling  with  the  newness 
of  the  hobby.  The  word  hobby 
does  not  exactly  fit— it  seems 
more  than  that. 

I  had  always  wanted  to  be  a 
ham,  but  never  found  the  lime — 
until  at  43  I  became  a  disciplined 
code  practioner.  I  became  an  ea- 
ger Novice  but  cheap  I  found  a 
somewhat-worn  HW-101,  tuned  it 
up  about  six  times,  restrung.  hung 
wires  in  the  trees,  took  a  deep 
breath,  and  tapped  out  the  shaki- 
est CO  on  record, 

I  got  a  used  (of  course)  HO- 10 
keyer  and  paddle.  With  my  40 
watts,  (approximate,  since  the 
power  meter's  also  seen  better 
days)  I  started  to  conquer  conti- 
nents on  15  meters.  Awed  nearly 
to  disbelief,  I  worked  Brazil  and 
once  even  the  Canary  Islands!  So 
what?  Well,  try  to  remember  when 
you  were  a  young  and  callow  ham. 

One  evening  I  had  a  nice  long 
OSO  with  a  fellow  from  Veracruz 
in  Mexico,  XE1AKE.  i  was  realty 
impressed  with  his  signal  when  J 
learned  he  was  operating  at  five 
watts  on  a  home  brew  using  a  ver- 
tical byiJt  in  the  cellar.  We  ex- 
changed QSLs — his  had  a  re- 
q  uest . 

He  wrote  that  he  was  partially 
through  a  project  from  73 1  a  one 
watt  CW  transmitter  (whal  else?), 
when  his  car  was  stolen.  Now  he 
can't  finish  the  project  because 
fti$  car's  been  stolen,  How's  that? 
Well,  the  magazine  was  in  the 
back  seat.  And  back  issues  are 
hard  to  find  in  Mexico. 

So  i  called  73  and  spoke  to 
an  editor.  She  made  it  very  clear 
that  they  would  not  replace  the 
car  but  that  she  would  get  a  copy 
out  to  me  right  away  to  send 
to  Mexico.  Well,  I  talked  to  her 
yesterday,  got  the  magazine 
today  and  am  mailing  it  tomorrow. 
Let's  hear  it  for  cheerful,  consider- 
ate service. 

I  had  a  lot  of  fun,  got  to  talk 
with  some  nice  people  and  had  a 
chance  to  help  a  fellow  ham.  I 
think  I'm  going  to  like  ham  radio. 

Joseph  G»  Frtzpatrick 

MiifordMA0l757 


We  always  like  to  hear  that  we've 
helped  someone  out,  and  we  al- 
ways take  time  out  to  fend  a  hand 


From  the  Hamshack 

when  we  can.  I  wonder  what 

would  happen  if  everyone  did  one 
good  deed  each  week  for  a  fellow 
human  being.  Let's  try  it  and  find 
out... de  NASE, 

And  Still  Waiting 

Your  November  'Never  Say 
Die"  really  expressed  what  I've 
been  feeling  for  the  2^  years  I've 
been  a  ham.  Very  little  real  com- 
muntcation  takes  place,  especial- 
ly  with  stations  outside  the  US 
Your  ideas  sound  good,  but  there 
is  a  flaw  in  your  reasoning  about 
DX  communications.  It  would  be 
nice  to  draw  the  other  station  out 
and  to  find  out  about  him  or  her 
Yet,  invariably  the  response  is, 
"Many  stations  waiting,  old  man. 
Thanks  for  the  cat!.  QRZ?"  It 
seems  like  every  DX  station  has  a 
pileup— even  stations  in  Great 
Britain  (which  anybody  on  20m 
has  worked  at  least  5  times). 
There  really  are  "many  stations 
waiting!" 

Just  what  the  thrill  of  exchang- 
ing "5  by  9"  is.  I  don't  know.  In  the 
days  when  we  built  our  own  equip- 
ment; maybe  there  was  a  pride  in 
knowing  they  could  hear  you,  but 
what  makes  my  Kenwood  or  Yae- 
su  better  than  the  next  guy's?  Has 
the  low  propagation  made  DXers 
so  hungry  for  any  non-US  contact, 
or  is  it  merely  force  of  habit?  Of 
course,  if  ihe  DX  Op  would  ignore 
those  stations  and  have  a  real 
conversation,  that  would  solve  the 
problem,  but  there  is  a  lot  of  pres- 
sure on  him  to  hand  out  contacts. 

If  you  have  any  ideas  regard- 
ing how  to  get  the  other  station 
to  want  to  talk,  please  tell  me 
what  it  is. 

Michael  Jay  GerrKBIUM 
S  Burlington  VT 

Michael,  I've  seldom  had  a 
problem  getting  DX  ops  to  talk  to 
me.  The  strategy  is  simple:  Ask 
them  a  question  that  gets  them 
interested  in  talking.  My  opening 
is  simple— Tm  hoping  to  visit  their 
country/city/town  and  woufd  enjoy 
meeting  them.  I  not  only  get  a 
phone  number  to  call  if  I  get 
there,  I  get  a  description  of  their 
area  and  plenty  of  attention,  i 
get  a  real  contact  instead  of  just  a 
OSL.  Now  don 't  steal  my  gambit, 
you  think  up  something  of  your 
own  to  ask  that  will  get  them 
talking.. .Wayne, 


Dear  Mr. 

As  General,  Advanced,  and 
Extra  Class  you  have  12  groups  of 
frequencies  for  talking.  Novices 
have  3  restricted-io-death  areas 
people  begrudge  them.  It  must 
stem  from  an  abuse  cycle— the 
good  old  days  of  the  gagged 
Novice  you  had  to  endure,  and 
having  to  know  everything  a  Gen- 
eral did  to  pass  Technician,  See- 
ing the  Novice  class  change  and 
Tech  get  easier  must  make  you 
steam.  How  dare  they  get  things 
handed  to  them— like  voice,  So 
you  feel  you  must  abuse  and 
insult  these  people  so  that  they 
will  know  the  worth  of  the  abuse 
you  took  in  the  dark  ages  of  ama- 
teur radio. 

The  dark  ages  are  gone,  but 
you  wish  to  keep  the  Novice  in 
bondage  to  an  ancient  way  of 
life — out  of  step  and  foolish.  Ours 
is  a  keep-pace,  high-tech,  and 
stress-filled  world.  Amateur  radio 
was  supposed  to  be  a  hobby  that 
benefits  the  operator  and  the  pub- 
lic at  large — not  a  private  thing 
to  be  hidden,  kept  secret,  and 
hogged  Instead  of  encouraging 
wide-eyed  Novices  of  many  ages, 
sharing  knowledge,  and  gaming 
new  friends,  you  choose  to  keep 
yourself  isolated,  unknown  her- 
mits in  a  high-tech  hobby. 

We  recognize  your  accomplish- 
ments and  your  hermit  pals  know 
who  you  are,  but  does  the  guy 
down  the  street  or  that  wide-eyed 
kid  you  passed  just  a  moment 
ago?  In  most  cases,  no.  And  your 
accomplishments— unknown  and 
lost  forever.  What  pride  is  there  in 
being  unknown— your  knowledge 
and  skills  dye  with  you.  A  sad 
waste — skilled  Masters  of  Ama- 
teur Radio,  artist  and  art,  lost  and 
being  lost  every  day.  Silent  keys, 
an  unkeyed  mike—no  one  there  to 
pick  up  the  mike  or  pound  the 
brass  after  you're  gone.  Novices 
are  eager  and  willing  to  listen  and 
can  apply  themselves.  If  they 
couldn't  they  wouldn't  be  trying 
to  enter  a  hobby  from  which 
selfish  and  heartless  people  are 
trying  to  exclude  them.  Are  you  a 
teacher  or  a  silent  master  with  no 
apprentice? 

Amateur  Radio 
(The  Next  Generation) 

Guilty  as  charged!  The  Grand 

Order  of  Ignoble  Amateur  Radio 
Operators  have  perpetrated  the 
arrogant  notions  of  elitism  and 
fraternal  pecking  order  long 
enough.  The  Next  Generation  will 
soon  leave  them  long  behind  in 


or  tn  ignorance,  whichever  comes 
first.  At  ihe  same  time,  let's  not 
forget  the  thousands  of  unsung 
Elmers,  who  have  kept  this  hobby 
alive  and  growing  despite  the 
efforts  of  others.  Live  long  and 
prosper... de  NASE. 

Anybody  Home? 

I  have  been  an  amateur  radio 
operator  since  November  of  1 982. 
I  presently  hold  an  Advanced 
class  license.  On  10/03/87  I 
checked  into  a  late  net  on  75  me- 
ters. During  the  course  of  the  net  a 
station  in  Tennessee  made  his 
call  to  a  station  in  Hawaii.  After  an 
unsuccessful  first  attempt ,  the  net 
control  station  and  two  relay  sta- 
tions across  the  country  told  the 
KH6  to  "listen  for  a  call."  At  the 
end  of  the  second  transmission 
the  net  control  started  a  relay  of 
"overs"  and  "send  a  string  of 
numbers"  back  to  the  KH6.  After  a 
relay  of  "overs"  came  back  from 
KH6  the  2  x  2  QSO  was  confirmed 
by  the  net  control  station. 

It  appears  very  obvious  from  the 
set  up  of  relays  across  the  country 
that  neither  station  heard  the 
other,  but  a  standard  2x2  report 
on  each  end  was  enough  to  get  a 
"roger  contact"  from  the  net  con- 
trol. I  am  workmg  for  my  WAS  and 
would  like  to  get  it  very  much,  but 
not  under  such  operating  prac- 
tices. If  this  is  what  getting  a  cer- 
tificate is  all  about  then  it  truly  is 
wallpaper. 

After  questions  were  asked 
about  the  validity  of  the  contact  by 
this  station  and  others,  Tennes- 
see asked  net  control  to  withdraw 
his  contact,  thus  helping  to  re- 
store some  failh  in  (he  ethics  of 
amateur  radio  operators.  This 
makes  me  wonder  how  many  con- 
tacts have  been  made  under  simi- 
lar circumstances  and  have  not 
been  questioned  as  this  one, 

I  hope  this  note  reminds  ama- 
teur radio  operators  that  this  is  a 
hobbyi  for  fun — you  are  not  a 
better  operator  just  because  you 
have  a  lot  of  paper  hanging  on 
the  wall, 

Gary  Mascelli.  Jr.  N3DLM 
Wilmington  DE 

To  claim  credit  for  clearly  incom- 
plete contacts  is  dishonest  at 
best,  no  matter  what  method  an 
operator  may  use.  The  fundamen- 
tal problem  is  not  newt  nor  is  it 
limited  to  amateur  radio.  If  any 
operator  gleans  satisfaction  from 
dishonest  practices,  whether  his 
own  or  someone  else's,  he  joins 
the  ranks  of  universal  sleaze 
bags,  unworthy  of  anything  more 
than  a  turn  of  the  diaf...de  NASE 


death  (see   'Silent  Keys'1  in  QS7) 
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Number  35  on  your  Feedback  card 


Chod  Harris  VP2ML 

PO  Box  4881 

Santa  Rosa  CA  95402 

Three  Ways  to  Find 

Solar  Minimum 


Solar  research  uses  three 
measures  to  pinpoint  the  solar 
minimum.  The  most  obvious  is  the 
number  of  sunspots:  when  that 
number  is  at  its  lowest  point  in  the 
1 1-year  cycle,  we  are  at  the  solar 
minimum.  Short  term  fluctuations 
in  solar  activity,  however(  make 
the  monthly  sunspot  count  gyrate 
from  near  zero  to  the  high  30s. 
For  example,  the  sunspots  counts 
for  September  and  October  1986 
were  3.8  and  35, 4,  respectively. 
That's  an  increase  of  a  factor  of 
nine  In  a  single  monthf 

Researchers  smooth  out  these 
month-to-month  variations  by  us- 
ing  a  13-month  moving  average. 
The  smoothed  sunspot  number 
for  a  given  month  is  the  average  of 
the  sunspot  counts  for  13  months 
centered  on  the  given  month,  in- 
cluding six  months  before  and  six 
months  after  that  month.  This 
means  that  scientists  (and  DXers) 
cannot  determine  the  smoothed 
sunspot  number  for  six  months 
after  the  month  in  question. 

The  smoothed  sunspot  count 
dipped  to  12.3  in  September 
1986,  its  lowest  value  In  10  years. 
Since  sunspot  cycles  usually  bot- 
tom out  at  much  lower  sunspot 
numbers  (5-7  is  more  typical), 
some  solar  experts  hesitated  to 
call  the  September  figure  the  true 
bottom  of  the  cycle.  However, 
after  September,  the  smoothed 
sunspot  value  began  to  increase, 
doubling  to  24.2  in  only  seven 
months. 

A  second  method  to  determine 
solar  minimum  uses  the  cycle 
period.  Solar  cycles  average  10.9 
years  in  length.  Since  the  last 
solar  minimum  occurred  on  June 
1976,  we  should  have  reached  an- 
other minimum  in  mid~t987. 

This  system  is  limited,  though, 
by  the  cycle's  irregular  period. 
Solar  cycles  have  ranged  in 
length  from  as  little  as  7  to  as  long 
as  17  years,  so  this  method  can 
provide  a  rough  approximation  of 
the  bottom  at  best. 

Mixing  Old  and  New 

A  final  way  to  identify  the  solar 
minimum  is  when  "new"  and 
"old"1  cycle  sunspots  are  approxi- 


Hams  Around  the  World 

matety  equal  in  number.  How  can 
you  tell  the  difference  between 
new  and  old  cycle  spots?  During  a 
solar  cycle,  sunspots  first  appear 
at  high  solar  latitudes,  30  degrees 
or  more  north  and  south  of  the 
solar  equator.  Over  the  next  11 
years,  new  spots  tend  to  form  ever 
closer  to  the  solar  equator,  so  that 
near  the  end  of  the  cycle,  what  few 
spots  arise  tend  to  lie  clustered 
close  to  the  center  of  the  sun. 

Further,  the  magnetic  field  of 
the  sunspots  reverses  with  each 
new  cycle.  Thus,  "new"  cycle 
spots  have  a  magnetic  orientation 
opposite  to  that  of  the  spots  near 
the  solar  equator.  This  means 
sunspots  associated  with  the 
upcoming  cycle  can  be  easily 
identified. 

Sunspots  from  the  two  cycles 
tend  to  overlap  for  about  two 
years.  We  begin  to  see  new  cycle 
sunspots  about  a  year  before 
soJar  minimum.  At  the  minimum, 
the  numbers  of  new  and  old  cycle 
spots  are  about  equal.  After  the 
minimum,  new  cycle  spots  pre- 
dominate. 


The  first  Cycle  22  spots  ap- 
peared in  August  1965,  which 
gave  DXers  hope  that  the  solar 
minimum  was  only  about  one  year 
away.  However,  few  Cycle  22 
spots  appeared  over  the  next  few 
months,  giving  rise  to  the  fear  that 
the  first  spots  were  more  similar  to 
a  groundhog  predicting  six  more 
months  of  solar  Winter  than  a 
robin  heralding  the  coming  solar 
Spring- 
Cycle  22 

Through  the  fall  of  1986  and 
into  spring  1987,  the  number  of 
sunspots  continued  to  increase, 
and  most  of  the  increase  came 
from  new  cycle  spots.  The  num- 
ber of  old  cycle  spots  dwindled 
down  to  near  zero,  an  excellent 
indicator  that  we  had,  indeed, 
passed  solar  minimum. 

Why  all  this  concern  about 
when  the  cycle  bottomed  out? 

Because  predictions  of  the  next 
solar  cycle  are  very  dependent 
on  the  exact  date  of  the  mini- 
mum. When  will  the  sunspots  be 
high  enough  for  world-wide  IO- 
meter propagation?  Will  the  maxi- 
mum usable  frequency  rise  high 
enough  to  open  6  meters?  The  an- 
swers to  these  questions  hinge  on 
the  date  of  the  sunspot  minimum. 

Based  on  the  September  1986 
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Figure  7,  Graph  and  table  of  sunspot  numbers  for  Sunspot  Cycle  22  tor 
January  1987  to  December  1994  (courtesy  of  Space  Environment  Ser- 
vices Center). 


minimum,  solar  researchers  have 
predicted  a  sunspot  maximum 
for  Cycle  22  of  about  t20,  to  occur 
in  early  1991 .  This  number  is  way 
down  from  the  peak  of  165  we 
enjoyed  in  December  1979.  the 
last  solar  maximum.  The  low 
predicted  value  is  based  on  evi- 
dence that  even-numbered  cycles 
are  lower  and  flatter  than  odd- 
numbered  cycles.  This  difference 
may  reflect  a  22-year  sunspot 
cycle,  rather  than  an  11-year 
cycle.  Some  solar  scientists  feel 
that  a  full  solar  cycte  consists  of 
two  peaks  and  two  minimums 
The  full  cycle  thus  incorporates 
two  11-year  cycles.  (See  Sky 
and  Telescope,  June  1987,  for 
more  details.)  The  even  num- 
bered cycles  (18,  20\  22,  etc  j 
have  been  characterized  by  lower 
peaks  than  the  odd-numbered 
cycles,  which  leads  1o  the  predic- 
tion for  a  sunspot  peak  in  the  120 
range. 

Looking  Ahead 

The  good  news  for  DXers  is 
that  the  even-numbered  cycles 
rise  quickly  to  their  peak,  and 
stay  at  high  sunspot  tevets  for  sev- 
eral years.  The  predictions  for 
Cycle  22  have  the  sunspot  num- 
ber climbing  to  the  120  range 
as  early  as  the  end  of  1989+  and 
slaying  that  high  until  early  1992, 
Although  this  is  probably  not 
enough  sunspots  to  open  6 
meters  on  a  regular  basis,  10 
meters  should  be  excellent 
throughout  this  period  of  high 
solar  activity. 

More  good  news  for  DXers  is 
that  the  sun  is  running  well 
ahead  of  predictions  in  Cycle  22. 
The  smoothed  sunspot  number 
jumped  to  24  only  six  months  into 
the  new  cycle.  The  only  other  sun- 
spot  cycles  that  climbed  so  rapidly 
at  the  beginning  went  on  to  pro- 
duce record-breaking  sunspot 
numbers  at  their  peak. 

It's  still  too  early  to  say  whether 
Sunspot  Cycle  22  will  be  another 
great  one,  such  as  the  late-SQs 
peak,  or  the  one  in  the  fate  1 970s. 

For  more  information  on  solar 
cycles  and  prediction  methods, 
see  Shortwave  Propagation 
Handbook,  by  George  Jacobs 
W3ASK  and  Ted  Cohen  N4XX+  Al- 
so, WWV  transmits  solar  activity 
data  at  18  minutes  after  the  hour. 
Modem-equipped  DXers  can 
obtain  current  solar  data,  sum- 
maries  of  the  previous  month,  and 
predictions  of  Cycle  22  by  calling 
The  Space  Environment  Services 
Center  data  line  303/497-5000  at 
1200  baud,  3  bits,  one  stop  bit,  no 
parity. 
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Number  36  on  your  Feedback  card 


THDX 


QTH  is  Nauru 


We  welcome  NBHYK's  new,  regular  feature  to  our  pages.  Mr. 
Fletcher  is  a  professional  writer  and  an  active  ham.  He  has 
traveled  to  more  than  160  countries.  Through  his  efforts,  we  hope 
to  fill  you  in  on  some  of  the  more  interesting  aspects  of  those  rare 
DX  spots..,  Ed, 


Leon  Fletcher  N6HYK 

274  Webster  Dr. 

Ben  Lomond  CA  95005 

When  you  work  a  C21 ,  Nauru* 
you're  in  touch  with  a  resident  of 
the  country  with  the  highest  per* 
capita  income  in  the  world— and 
almost  none  of  its  citizens  work! 

White  it  is  rather  widely  known 
thai  the  wealth  of  Nauru  comes 
from  mining  the  island's  high- 
grade  phosphate— bird  drop- 
pings— few  outsiders  know  much 
about  the  impact  that  valuable  re- 
source has  made  on  the  islanders. 
The  phosphate  has  come  from 
uncountable  birds  nesting  on  the 
island  for  millions  of  years.  Nature 
has  mixed  the  phosphate  with  the 
island's  coral  to  produce  a  truly 
superior  fertilizer. 

The  deposits  cover  about  a  third 
of  the  island — but  are  expected  to 
be  completely  mined  out  in  the 
mid-1990s.  By  then,  however,  if 
the  government's  plans  work,  ev- 
ery citizen  should  be  a  millionaire. 
Every  year  the  government  in- 
vests some  60%  of  the  mining 
profits  in  such  adventuresome 
projects  as: 
Air  Nauru,  an  airline  that  carries 
passengers  first-class  only. 
Five  (at  last  count)  cargo  ships 
operating  under  the  flag  of  the 
Nauru  Pacific  Shipping  Una. 
The  tallest  building  on  Saipan ,  a 
7*story  structure  topped  with 
the  only  revolving  restaurant  in 
the  far  Pacific. 

And  the  tallest  building  in  Mel- 
bourne, a  51  -story  office  com- 
plex called  by  Australians— in 
salute  to  the  source  of  the  funds 
for  the  structure— "Birdshit 
Tower,*1 

The  other  40%  of  the  income  is 
distributed  to  the  citizens  of 
Nauru,  Housing,  education,  hos- 
pitalization, and  such  are  all 
free.  Postal  rates  are  the  lowest  in 
the  Pacific.  The  per  capita  income 
is  $2lt400— more  than  83% 
higher  than  the  $11,675  rn  the 
United  States.  The  Nauruians  pay 
no  taxes. 

With  such  riches,  few  of  the 
4,500  Nauruians  work.  The  min- 


ing—and virtually  all  other  work 
on  the  island— is  done  by  some 
3,500  hired  hands  from  other 
Pacific  islands  and  from  China. 

■ 

Some  Work,  Some  Play 

While  those  workers  toil,  Nau- 
ruians play.  The  QSL  card  of 
C21BK,  Reuben  (Jim)  Kun.  fea- 
tures the  drawing  of  the  large  bird 
and  this  printed  note: 
"The  frigate  bird  is  native  to  the 
Pacific  Islands.  Traditionally, 
they  are  caught  and  tamed  by 
Nauruians.  They  are  then  kept 
as  pets,  The  tame  bird  can  fly 
Jong  distances  and  bring  back 
other  wild  frigate  birds,  which 
are  then  caught  by  a  weighted 
line/' 

Another  diversion  that  attracts 
bored  Nauruians  is  the  island's 


Island  Paradise? 

The  island's  single  road,  which 
has  only  a  few  offshoots,  is  often 
jammed  with  targe  American  cars 
and  4-wheet-drrve  Jeeps.  Super- 
loud,  raucous  music  blasts  from 
stereos,  shattering  the  peaceful 
atmosphere  of  pristine  beaches. 
The  supermarket  sells  a  great 
variety  of  imported  junk  food.  The 
result:  many  Nauruians  are 
obese.  In  Stanley's  view,  K There 
is  widespread  evidence  of  af- 
fluence and  accompanying 
wastage,11 

At^eight  square  miles,  Nauru  is 
the  third  smallest  country  in  the 
world.  Only  the  Vatican  and 
Monaco  are  smaller.  A  major  ac* 
tivity  for  visitors  is  to  waJk  around 
the  entire  country— but  that  takes 
only  about  four  hours.  The  island 
is  12  miles  in  circumference,  oval- 
shaped,  surrounded  by  a  coral 
reef  visible  at  low  tide.  Inside 
the  reef  is  a  beautiful  beach  of 
sparkling  white  sand.  Seaward, 
the  bottom  drops  away  at  a 
startling  45  degrees.  There  is  no 
harbor,  but  the  30,000-ton  ships 
calling  regularly  to  carry  away 
Nauru's  valuable  resource  tie  up 
offshore  at  what  are  claimed  to  be 
the  deepest  moorings  in  the 
world. 


'They  could  easily  buy 
another  island  for  themselves. 


1 1 


M 


airline.  The  nouveau  riche  is- 
landers frequently  squander  their 
funds  on  one-day,  round-trip 
flights  to  neighboring  islands. 
Once  there,  many  of  these  travel- 
ers don't  bother  to  sight-see, 
shop,  dine  out,  or  do  any  of  the 
other  usual  tourist  activities;  they 
often  do  nothing  but  hang  around 
the  airport,  waiting  for  a  return 
flight.  According  to  travel  writer 
David  Stanley,  Nauruians  consid- 
er the  trips  "one  way  of  passing 
the  time." 


The  island  is  located  in  the 
Western  Pacific,  some  5,400 
miles  southwest  of  California, 
1 ,300  miles  northeast  of  Australia, 
30  miles  south  of  the  equator  The 
nearest  neighborsare  more  than 
400  miles  away,  on  the  Gilbert 
Islands, 

But  it  is  the  future  of  Nauru  as 
an  island  that  is  debated  by  ecolo- 
gists,  engineers,  and  focal  legis- 
lators. Some  say  when  the  phos- 
phate runs  out  the  island  will 
be  uninhabitable  and  the  resi- 
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dents  will  have  to  move  off.  They 
might  move  in  with  the  citizens  of 
another  island,  or— by  dipping  in- 
to the  country's  hefty  bank  ac- 
counts— they  could  easily  buy  an- 
other island  for  themselves. 

Other  observers  claim  that  once 
the  droppings  are  gone,  a  beauti- 
ful tropical  paradise— a  tourist's 
dream— could  be  built  on  the  des- 
olated island.  Again,  the  expense 
would  be  relatively  minor  for  the 
government's  substantial  wealth. 

Currently  1988 

There  are  T4  hams  licensed  on 
Nauru,  and  alt  have  calls  with  a 
2-letter  suffix  of  their  own  ini- 
tials— except  John  Bill,  who  cor- 
nered the  enviable  AA.  and 
Robert  Detudamo.  who  wangled 
the  desirable  DX.  There's  also  a 
club  station,  C^fWMhe  suffix 

? landing,  of  course,  for  A/auru 
sland. 

The  QSL  card  from  C21FS, 
Frank  Smith,  calls  Nauru  the 
44 Pleasant  IsJand."  That  was  the 
name  given  by  British  Captain  J. 
Fearn  in  1798,  when  his  whaling 
ship  was  the  first  European  vessel 
to  visit  the  island,  m  1886  Ger- 
many annexed  the  island  but  after 
World  War  I,  it  became  a  League 
of  Nations  mandate  administered 
by  Australia.  During  World  War  II, 
Japanese  occupied  the  island  and 
sent  1,200  Nauruians  to  slave 
labor  on  Truk.  In  1947,  Nauru  was 
made  a  United  Nations  Trust  Ter- 
ritory. Finally,  in  1968,  Nauru 
gained  its  independence. 

A  few  years  ago  I  sailed  to  vari- 
ous Micronesian  ports  aboard 
one  of  the  Nauruian  cargo  ships. 
the  Enna  G.  Of  the  80  man  crew, 
only  a  few  were  from  Nauru.  Ship- 
board work— any  kind  of  work — 
interests  few  Nauruians.  Most 
were  simply  seeking  paid  visits  to 
other  islands.  Working  their  way 
up  the  ranks  of  their  country's 
merchant  marine  was  clearly  not 
their  goal. 

Rarely  did  the  ship  make  her 
home  port.  Mostly  she  carried 
hardware  to  Ponape,  cars  to  Truk, 
staples  to  Saipan.  and  other  cargo 
elsewhere.  But  for  more  than  a 
year  now.  the  ship  has  been  semi- 
I aid-up  in  Majuro,  a  skeleton  crew 
keeping  her  barely  operational 
while  her  future  as  an  investment 
is  debated— slowly— by  her  na- 
tion's leaders  back  on  Nauru. 

Still  while  that  ship  rusts  away, 
losing  money  every  day,  the  typi- 
cal Naurutan  citizen  continues  to 
fish,  swim,  loaf,  and  tame  those 
frigate  birds,  apparently  worrying 
not  a  moment  about  his  or  her  pro- 
jected future  as  a  millionaire! 
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Number  37  on  your  Feedback  card 


ERIAL  VIEW 


Arfi$$  Thompson  W7XU 
7314  SW  28th  Ave. 
Portland  OR  97219 

What  Is  3WR? 

This  month's  column  detves  in- 
to the  mysteries  of  SWR  with  as 
little  math  as  possible,  But  first .  .  . 

A  Few  Definitions 

Let's  define  our  terms,  V\\  be 
using  the  terms  "power"  and  "en- 
ergy' somewhat  interchange- 
ably, as  many  hams  do.  although 
strictly  speaking  they  are  not  the 
same.  For  our  purposes,  the  "line 
input  power'1  means  the  power 
that  is  actually  delivered  into  the 
transmission  line  by  a  transmitter. 
"Reflected  power"  is  the  power 
that  is  (you  guessed  it)  reflected 
back  towards  the  source  whenev- 
er an  impedance  mismatch  is  en- 
countered. Reflected  power  is  re- 
al power,  but  more  on  that  later. 
We  calculate  the  percent  of  power 
that  is  reflected  by  using  the  for- 
mula; 

%  power  reflected  - 
(SWR  -  1V(SWR  +  1)2 

** Forward  power"  is  the  sum  of 
the  line  input  power  and  reflected 
power,  lastly,  we  can  define  the 
SWR  of  a  resistive  system  to  be: 

SWR  =  RfZoor  =  Zo/R  (whichever 
is  greater), 

where  R  is  the  load  resistance  and 
Zo  is  the  characteristic  impedance 
of  the  transmission  line.  There  are 
also  formulas  to  calculate  the 
SWR  in  the  presence  of  reac- 
tance.  but  Til  leave  those  for  some 
other  time. 

Some  Examples 

The  figure  shows  a  typical  sla* 
tion  setup,  with  a  100- watt  trans- 
ceiver designed  to  work  into  a 
50Q  system,  a  directional 
wattmeter  (wattmeter  A},  an  an- 
tenna tuner,  a  50Q  coax  feedline, 
and  an  antenna.  An  atypical  item 
is  that  for  the  time  being  we'll  as- 
sume that  the  transmission  fine 
has  no  losses.  I  have  also  added  a 
second  directional  wattmeter 
(wattmeter  B)  in  the  transmission 
line  between  the  antenna  tuner 
and  the  antenna,  since  readings 
from  it  will  help  to  explain  what's 
occurring  in  this  system  when  we 
transmit.  We  also  need  to  specify 
that  our  antenna  is  a  perfect  50O 
resistive  load  on  the  frequency  we 
will  be  using, 


Antenna  News 

What  happens  when  we  key  the 
transmitter?  Since  we  don't  know 
the  antenna  tuner  settings,  we 
can't  predict  what  will  initially  oc- 
cur, but  by  adjusting  the  antenna 
tuner  we  should  be  able  to  get 
wattmeter  A  to  show  100  watts  of 
forward  power  and  0  watts  of  re- 
flected power.  Whal  will  watt- 
meter B  read?  It  will  also  show  100 
watts  of  forward  power  and  0 
watts  of  re- 
flected pow- 
e  r  since 
there  is  no 
mismatch  at 
the  junction 
of  the  feed- 
line  and  the 
antenna; 
i.e.,  they  are 
both  50O, 

What 
would  hap- 
pen if  we  re- 
placed  that 
50Q  anten* 
na  with  one 
that  had  a 
resistive  (no 
reactance) 
impedance 
of  100Q? 
Key  the 
transmitter 
and  adjust 
the  antenna 
tuner.  What 
do  you  read 
on  the  wart- 
meters?  If 
you  have 
property  ad- 
justed the 
tuner,  watt- 
meter  A 
should  read 
100  watts 
forward  and 
0  watts  re- 
fleeted. 
Wattmeter  B 
will  now 
show  some 
reflected 
power,  how- 
ever,  be- 
cause there 
is  no  long- 
e  r  a  per* 
feet  match 
where  the 
feedline  and 
the  antenna 
join.  In  a  mo- 
ment we  will 


calculate  just  how  much  reflected 
power  would  be  present.  But  first, 
take  a  look  at  the  forward  power 
indicated  on  wattmeter  B — it's 
reading  112.5  watts!  How  can 
there  be  112,5  watts  of  forward 
power  when  wattmeter  A  tells  us 
that  the  transmitter  is  only  putting 
out  100  watts? 

What's  Going  on  Here? 

In  order  to  answer  this  question, 
let's  first  go  back  and  calculate 
how  much  reflected  power  would 
be  presenl  in  this  situation.  Imag- 
ine that  the  transceiver  has  just 
been  keyed,  and  we  are  following 


that  initial  pulse  Of  energy  as  it 
travels  down  the  feedline.  All  goes 
well  as  the  pulse  flies  down  (he 
transmission  line  until  it  encoun- 
ters the  antenna.  Now.  however, 
instead  of  seeing  a  50Q  feedline, 
it  is  faced  with  a  10QQ  antenna. 
Whenever  electromagnetic  ener- 
gy encounters  an  impedance  mis- 
match, a  portion  of  that  energy  is 
reflected.  That  principle  explains 
how  you  can  see  yourself  in  a  mir- 
ror—the air  and  silvered  glass 
present  widely  different  imped- 
ances to  the  transmission  of  light 
and  so  much  of  the  tight  that 
strikes  the  mirror  is  reflected. 


Now  that  „ 

you  can  speak, 


talktoLarsen. 

Novice  Enhancement  opens  up  a 
whole  new  way  for  novices  to  com- 
municate. To  make  the  most  of  it,  talk 
to  Larsen  Electronics. 

We'll  tell  you  how  Larsen  antennas 
can  greatly  improve  your  powers  of 
communication.  We'll  also  explain 
how  Larsen  220  and  1296  MHz 
antennas  are  designed  to  give  you 
the  best  performance. 

Talk  to  your  Larsen  amateur  dealer 
today  and  see  if  Larsen  performance 
doesn't  speak  for  itself. 


rsen  Antennas 

The  Amateurs  Professional " 


See  your  favorite  amateur  dealer  or  write  for  a  free  amateur  catalog 

IN  USA:  Larsen  Electronics,  Inc.,  T1611  N.E.  SOth  Aw..  PO,  Box  1799,  Vancouver,  WA  98668.  206-573-2722. 
IN  CANADA:  Canadian  Lajsen  Electronics.  Ud  ,  149  Wtest  6th  Avenue,  Vancouver.  B.C.  V5Y 1K3  604-B72-8517 
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the  feedline  and  the  antenna  join. 
In  a  moment  we  will  calculate  just 
how  much  reflected  power  would 
be  present.  But  first,  take  a  look  at 
the  forward  power  indicated  on 
wattmeter  8 — it's  reading  112.5 
watts!  How  can  there  be  112.5 
watts  of  forward  power  when  watt- 
meter A  tells  us  that  the  transmit- 
ter is  only  putting  out  100  watts? 

What's  Going  on  Here? 

In  order  to  answer  this  question, 
let's  first  go  back  and  calculate 
how  much  reflected  power  would 
be  present  in  this  situation.  Imag- 
ine that  the  transceiver  has  just 
been  keyed,  and  we  are  following 
that  initial  pulse  of  energy  as  it 
travels  down  the  feedline.  All  goes 
well  as  the  pulse  flies  down  the 
transmission  tine  until  it  encoun- 
ters the  antenna.  Now,  however, 
instead  of  seeing  a  50Q  feedline  t 
it  is  faced  with  a  100Q  antenna. 
Whenever  electromagnetic  ener- 
gy encounters  an  impedance  mis- 
match, a  portion  of  that  energy  is 
reflected.  That  principle  explains 
how  you  can  see  yourself  in  a  mir- 
ror—the air  and  silvered  glass 
present  widely  different  imped- 
ances to  the  transmission  of  light 
and  so  much  of  the  light  that 
strikes   the  mirror   is   reflected. 


When  the  energy  in  the  50Q  feed- 
tine  meets  a  10OQ  "obstacle,"  a 
portion  is  reflected  back  toward 
the  transmitter.  Since  the  SWR  is 
2:1  (100/50)  and  the  line  input 
power  is  100  watts,  the  reflected 
power  will  be  1 1 . 1  watts: 

%  power  reflected  =((2-1)/{2  +  1))2 

=  11.1% 

1 1 .1  %  x  (100  watts)  =  11.1  watts. 

Therefore,  the  antenna  will  ab- 
sorb 88.9  watts  (100  -  11.1).  and 
the  reflected  power  will  be  re- 
turned toward  the  transmitter.  But 
then  what  happens? 

Before  the  reflected  wave  can 
reach  the  transceiver,  it  encoun- 
ters the  antenna  tuner  Since  we 
adjusted  the   antenna  tuner  to 


eliminate  any  reflected  power  be- 
tween the  transmitter  and  the 
tuner  itself,  we  automatically  cre- 
ated a  situation  where  all  of  the 
reflected  power  would  be  re-re- 
flected, and  once  again  be  head- 
ing toward  the  antenna.  Also,  due 
to  associated  phase  changes  that 
occur  with  rejection,  the  reflected 
voltage  and  current  that  make  up 
the  reflected  wave  are  in-phase 
with  the  power  coming  from  the 
transmitter. 

Therefore,  as  we  once  again 
pass  by  wattmeter  8.  its  forward 
power  meter  will  read  the  original 
100  watts  plus  the  11.1  watts  of 
now  twice  reflected  power.  When 
we  arrive  at  the  antenna,  88.9%  of 
the  arriving  power  is  radiated  by 
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Fig.  7.  Test  set-up  for  checking  forward  and  reflected  power  when  the 
antenna  impedance  matches  the  impedance  of  the  transmission  fine. 


the  antenna,  just  as  before,  but 
now  it's  88.9%  of  111.1  watts,  or 
98.8  watts  total.  Since  our  trans- 
mitter is  only  emitting  100  watts, 
that  leaves  t-2  watts  to  be  once 
again  reflected  toward  the  trans- 
mitter and  the  antenna  tuner.  That 
1 .2  watts  combines  with  the  11.1 
watts  present  from  the  first  reflec- 
tion to  yield  1 2.3  watts  of  reflected 
power,  Then  it's  the  same  story  all 
over  again:  the  12.3  watts  is  re-re- 
flected at  the  antenna  tuner  and 
combines  with  the  100  watts  be- 
ing emitted  by  the  transceiver. 
The  forward  power  meter  of  watt- 
meter 8  edges  up  to  1 12.3  watts, 
while  the  reflected  meter  reads 
12A 

This  cycle  of  reflection  and  re- 
reflection  continues  (at  nearly  the 
speed  of  light)  until  (and  this  is 
very  important)  all  of  the  100  watts 
emitted  by  the  transceiver  is  radi- 
ated by  the  antenna.  At  that  point 
wattmeter  B  will  be  indicating 
1 12.5  watts  of  forward  power  and 
12.5  watts  of  reflected  power.  All 
of  the  power  "lost"  due  to  reflec- 
tions at  the  antenna  is  regained  at 
the  antenna  tuner  when  the  re- 
flected power  combines  in-phase 
with  the  forward  power.  This  is 
true  whether  the  SWR  is  2:1  or 
20:1.  The  presence  of  a  targe 
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5721-ABaysideRoad 
Virginia  Beach,  VA  23455 
804-4S0-XTAT  (voice) 
804-363BAUD  (modem) 


Our  first  advertisement  in  a  national  Amateur  Radio  Magazine  told  you  of  the  high  quality 
system  we  offer  to  Amateur  Operators.  It  explained  the  importance  of  certain  RFI  reduction 
techniques.  Further,  the  ad  explained  the  significance  of  FCC  Certification  vs.  FCC  Type 
Acceptance,  We  discussed  hype  vs.  fact  and  we  told  you  about  our  strategy.  Now  we  would 
like  you  to  listen  a  little  more  to  what  we  consider  important  new  developments  in  our  line  of 
IBM  compatible  communications  grade  computers.  A  few  of  the  changes  were  the  ideas  sent 
to  us  by  operators  such  as  you.  We  always  welcome  any  input  from  the  customers  we  are 
serving.  If  you  would  tike  to  see  any  changes  or  have  any  ideas  for  new  inclusions  to  our 
systems  call  or  write  Competitive  Computer  Solutions,  Inc.  at  the  address  given  at  the  end  of 
this  advertisement. 

As  of  February  1 ,  1988  CCS  will  be  including  torroid  cores  for  the  input-output  cables.  We  will 
be  using  interior  garland  to  obtain  an  improved  RFI  ground.  We  believe  that  in  addition  to  the 
Command  Center  and  special  cables  already  supplied  with  the  HR881Q  that  with  these 
improvements,  we  are  producing  one  of  the  finest  RFi  reducing  IBM  compatible  computers  available  to  the  Amateur  Radio  market. 

CCS,  Inc.  will  also  be  Including  Ham, Com,  an  Amateur  Radio  communications  program,  with  each  HR8810  shipped.  Ham. Com  is  fulfy  interrupt 
driven  to  virtually  eliminate  birdies  caused  by  long  instruction  loops.  The  program  provides  computer  control  of  Kenwood  440s  and  940s,  a 
separate-screen  notepad,  voice  synthesizer  emulation  for  the  vision  impaired,  30  user  definable  macros,  PK232  control,  a  OSO  file,  ASCII  and 
Binary  file  transfer,  and  much  more.  A  very  good  program,  it  rs  a  welcome  addition  to  our  complete  system ,  Another  Ham  computer  communcations 
program  is  available  with  the  HR8810  as  an  option  ExpertQ  from  Expertedge  offers  the  operator  more  radio  and  TNC  options,  FAX.  a  three  time 
zone  time  window,  40  function  keys,  26  rapid  access  memory  buffers,  and  more.  Highly  recommended  by  many.  ExpertO  is  available  as  an  option 
for  an  additional  $50. 

The  HR8810  includes  a  4.77/10  mHz  motherboard  with  640K  RAM,  two  360K  floppy  disk  drives,  Hercules  monochrome  graphics  controller  card, 
14"  CTX  monochrome  high  resolution  TTL  monitor,  two  sehal  ports,  one  parallel  port,  one  game  port,  clock/calendar  with  battery  backup  and  floppy 
disk  controller,  AT  enhanced  style  keyboard,  three  shielded  interface  cables,  and  a  Command  Center  providing  surge,  spike,  EMI,  and  RFI  filtering. 
The  computer  is  housed  in  an  AT  jr.  style  case  with  keyboard  lock,  turbo  button,  and  hardware  reset.  The  system  includes  MS-DOS  3,21  and  the 
communication  software  Ham.Com.  The  cost  of  the  HR881 0  as  configured  above  is  $1050  and  is  available  in  kit  form  at  a  reduced  price.  Of  course, 
if  you  would  prefer  a  different  configuration  we  can  custom  build  it  to  your  specs  for  only  the  difference  in  price  of  components. 

For  more  information  on  the  HR8810,  custom  programming,  available  software,  expansions,  and  all  of  CCS,  Inc.  products  and  services  call,  write, 
or  use  the  reader  service  card.  C1RCIE 191 0N  REA0ERSEBVICECABD 
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ed  in  dirt  theory,  you  don't  know 
quite  what  to  make  of  the  situa- 
tion, but  when  the  boss  comes 
around  and  chews  you  out  for  not 
getting  as  much  dirt  into  the  an- 
tenna pit  as  you  normally  dof  you 
start  working  harder  and  decide  to 
do  some  studying  when  you  get 
home. 

The  next  morning  you  show  up 
for  work  armed  not  only  with  a 
shovel  but  also  with  a  "pit  tuner/1 
The  pit  tuner  is  a  special  device 
that  catches  the  dirt  that  the  grem- 
lin is  throwing  back  onto  your  pile 
and  diverts  it  onto  the  conveyor 
belt  (feedline),  Last  night  you  had 
read  how  some  people  in  this  situ- 
ation had  gone  to  the  bother  of 
erecting  the  pit  tuner  out  near  the 
pit  itself,  but  you  correctly  reason 
that  it  would  be  handier  to  have 
the  pit  tuner  near  your  working  po- 
sition so  you  could  readjust  the 
tuner  if  need  be. 

With  the  tuner  in  place,  you 
start  shoveling  at  the  same  pace 
you've  become  accustomed  to 
over  the  years  -  You  can't  even  see 
the  gremlin  with  the  pit  toner 
blocking  your  view,  but  so  long  as 
the  tuner  is  functioning  you  know 
that  all  the  dirt  you  place  on  the 
feedline  is  making  it  to  the  anten- 
na pit.  True,  thai  gremlin  is  out 
there  taking  dirt  off  of  the  convey- 


or belt  and  carrying  it  back  to  the 
pit  tuner,  but  it  doesn't  matter  any- 
more because  when  the  whistle 
blows  at  the  end  of  the  day  alt  of 
the  dirt  you've  been  shoveling 
ends  up  in  the  antenna  pit. 

You  might  even  impress  your 
boss  if  he  looks  only  at  how  much 
dirt  is  on  the  conveyor  belt,  since 
he  will  see  not  only  the  dirt  (hat 
you've  been  putting  on  the  belt, 
but  also  the  gremlin's  dirt  that  the 
pit  tuner  diverts  back  onto  the 
belt.  If  your  boss  was  as  clever  as 
you,  he  would  know  to  subtract 
out  the  gremlin's  reflected  dirt 
when  trying  to  estimate  how  hard 
you  were  working,  but  having  nev- 
er read  about  dirt  theory,  he  can 
onfy  marvel  at  the  amount  of  dirt 
on  the  feedline/conveyor  and 
wonder  why  the  pit  isn't  receiving 
any  more  dirt  than  normal. 

Months  go  by,  By  this  time  you 
have  become  quite  comfortable 
with  (he  gremlin  because  you 
know  that  he  really  isn't  doing  you 
any  harm  so  long  as  you  keep  the 
tuner  in  place.  Then  one  day  the 
boss  drops  by  and  complains  be- 
cause not  enough  dirt  is  failing  in* 
to  the  antenna  pit.  You're  puzzled 
by  this  because  you  know  that  you 
have  been  working  as  hard  as  ev- 
er. Taking  a  peek  around  the  pit 
tuner,  you  see  that  the  feedline 


has  become  worn  and  dirt  is 
falling  out  onto  the  ground,  never 
reaching  the  antenna  pit.  As  if  that 
were  not  bad  enough,  you  atso 
notice  that  the  gremlin  is  spilling 
dirt  onto  the  ground  also.  Of 
course,  the  more  reflected  dirt 
that  the  gremlin  handles,  the  more 
thai  is  lost.  It  quickly  becomes  ap- 
parent to  you  that  the  gremlin  is 
now  a  more  serious  nuisance  than 
he  once  was,  because  now  you'lf 
have  to  start  working  harder  if 
you're  going  to  keep  the  standard 
amount  of  dirt  flowing  into  the  an- 
tenna pit. 

A  similar  situation  exists  in  the 
radio  world  when  you  use  a  lossy 
feedline;  a  large  component  of  re- 
flected power  can  cause  consider- 
able heating  of  the  line.  Under 
those  circumstances  SWR  be- 
comes more  important,  because  it 
may  increase  losses  to  an  unac- 
ceptable level  So  what  are  your 
options? 

Option  one  is  to  live  with  it 
Sure,  the  extra  fosses  due  to  Ihe 
gremlin  being  there  may  mean  a 
cul  in  pay,  but  you  earn  more  than 
you  need,  so  who  cares?  Option 
two  is  to  work  harder,  increasing 
line  input  power,  making  up  for 
any  losses  due  to  dirt  slipping 
through  the  cracks.  Option  three 
is  to  use  a  higher  quality  feedline 


so  that  less  dirt  is  lost,  Option  four 
is  to  decrease  your  losses  by  mov- 
ing your  operation  closer  to  the 
antenna  pit,  thereby  shortening 
the  length  of  the  feedline.  Option 
five  is  to  get  rid  of  the  gremlin,  or  at 
least  siow  htm  down,  so  not  so 
much  dirt  is  lost  due  to  his  pres- 
ence. The  analogous  solutions  in 
radio  are  obvious. 

So,  is  reflected  power  real?  Of 
course  it  is!  If  it  wasn't  you 
wouldn't  be  able  to  see  yourself  in 
a  mirror.  Reflected  power  meters 
wouldn't  function  if  reflected  pow- 
er was  not  real— it  takes  power  to 
make  that  needle  move  on  your 
wattmeter.  An  open-circuited 
transmission  line  represents  a 
mismatch  if  ever  there  was  one. 
When  power  is  applied  to  such  a 
feedline  there  is  100%  reflection 
of  the  power  reaching  the  open 
end.  Why  should  we  believe  that 
the  outgoing  power  is  real  but  the 
reflected  power  isn't?  The  answer 
is  that  we  shouldn't,  because  the 
reflected  power  is  every  bit  as  real 
as  the  forward  power.  If  alt  this  is 
unfamilar  to  you,  or  if  you  are  sim- 
ply looking  for  a  review  of  ihe  sub- 
ject I  refer  you  to  the  excellent 
series  of  articles,  entitled  "Anoth~ 
er  Look  at  Reflections/*  authored 
by  M.  Walter  Maxwell  (beginning 
in  April  1973  QST,  p.35)M 


MONITORS  AND  KEYBOARDS 
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CTXCGA  14"  42mm  dot  pitch  .. 
CTX  CGA  14"  .39mm  dot  pitch  . . 
CTX  EGA  14"  ,39mm  dot  pitch  , . 
CTX  EGA  1 4  \3 1  mm  dot  pitch   .... 
Tilt  and  swivel  for  above  CTX  monitors  add; 

CTX  Monochrome  with  tilt  and  swivel 

CTX  14"  multisync  .31  dot  pitch  tilt  and  swivel 

Magnavox  14"  CGA  .42mm  dot  pitch 

Magna  vox  14"  EGA  .3&mm  dot  pitch 

Samsung  12"  monochrome  lilt/swivel  

Samsung  14"  CGA 

Samsung  14*  EGA  .*.*..•.. 

BTC  KB1 01  Keyboard  clone 

Keytronic  101  Keyboard 

Keytronic  5150  Keyboard 

Keytronic  51 51  Keyboard 

Keytronic  51 53  Keyboard    
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$621 .00 
$295,00 
$41500 
$103,95 
$31050 
$457  65 
S  72.23 
$121.50 
$108  00 
$171,45 
$297,00 


AT  COMPONENTS 

$306.45  AT  base  unit  w/200  watt  power  supply,  1 0MHZ  0  wait 

$346.95  motherboard,  512K  RAM.  WD.  WA2  controller,  1,2 

$43200         Meg  floppy,  and  AT  style  keyboard 

$468.45  Great  Wail  AT  w/2  ser.,  1  par,  dock-caU  200  watt 

$  22,00  power  supply,  8MHz  0  wait  motherboard,  640K 

$147,50  RAM  front  panel  diagnostic  display,  and  front  panel  controller. 


DISK  DRIVES  AND  PRINTERS 

Toshiba  360K  XT/AT  Beige  drive 5  93  J  5 

Toshiba  1 .2  Meg  drive $122,85 

$128.25 
$364.50 
$553  50 
$438/75 
$200,00 
$350,00 
$515.00 
$540.00 


» ■  • 


Toshiba  3M»~  drive 

Seagate  ST225  w/W.D.  Controller  20  Meg 

Seagate  ST251  40  Meg  AT  drive 

Seagate  ST238  wfWB.  RLL  Controtler  30M 

Citizen  120D  120/36  cps 

Seikosha  SLBOAI  135/54  cps 

Seikosha  MP5300AI  136  column  300/50  cps 

Seikosha  MPI 300 At  300/50  cps 

7  color  option  for  MFI300AI   

Star  LV121 51 20/140  cps +  NLQ  .. 
StarLVl215  120/140  cps  136  column  ..... 

Star  LV201 5  200/220  cps  ■*  NLQ 

Star  NX  1000  1 44  cps 

Star  NX  1000C  144  cps  color . . . 

Star  NB  24-10  24  pin  216/72  cps  . . . . 

Star  N8  24- 15  24  pin  2 16/72  cps  136  column 

Brother  MI5G9  180/45  cps  1 36  column 

Brother  HR40  44  cps  Dafsy  Wheel  136  column 
Brother  MI724L  21 6/72  24  pin  136  column     . . 


Microsoft  MS-DOS  3.21    $101.25 

Falcon  DOS  3.1  $  47.25 

CAD  Programs: 

CCS  Designer . . , , .,,,.....$  80.00 

Drafix    ........... i $265.00 

Drafix  3D  (requires  DrafiK) $265,00 

Design  CAD 5265,00 

D  a  tab  ase/l  nt  eg  rated : 

dBase  III  $495.00 

Framework  II    $495,00 

Ham  Radio  Terminal  (Packet)  Programs: 

Ham. Com     .« $  34.95 

ExpertQ  $  92.00 

Diamond  Systems  Upgrades  and  Logbook; 


Novice  ...... 

Technician  . . 

General 

Advanced   . . . 

Extra 

Log  Notebook 

Logbook 


S  39.95 
S  34.95 
5  34.95 
$  49.95 
S  49.95 
S  49.95 
$  2995 


AT  case 

AT  motherboard  1 0MHz  0  wait 

AT  200  watt  power  supply 

AT  WA2  Hard/floppy  controller 

AT  2.5  Meg  RAM  card  w/OK 

AT  EMS  card , 

AT  I/O 

AT  serial  parallel  card , . . .  .-.-« 

AT  RA2  AT  RLL  Hard  Disk  Controller . . . . 


+    *    *    a    ■ 


$1092.00 


$742.50 
$  76.95 
$432  00 
$  8775 
$17550 
$  76,95 
$10395 
$  51,30 
$  4590 
$185.00 


XT  COMPONENTS 


iiliilll 


I      1       I      I      I       -I      k 


AT  jr,  style  XT  case  w/reset.  turbo 
switch,  keyboard  lock,  power  LED, 
hard  drive  indicator 
XT  10MHz  Bare  Bones  box  w/AT  jr. 
ease,  ISO  wan  power  supply,  10MHz 
806*M  motnerooard,  OK  RAM 
DTK/ERSO  BIOS,  8  expansion  stots. 
XT  8MHz  base  unit  w/slide  out  case. 
150  power  supply,  SMHz  8088-2 
motherboard,  OK  RAM,  AT  style 
keyboard.  Phoenix  BIOS,  8  slots. 

$125.00      Color  graphic  card  w/printer  port , 

$235  00      EGA  graphics  adapter 

$350.00     ATI  autoswitch  adapter 

$565  00     M ult i  I/O  half  card  ser/par/game/cfk-cal/floppy  cont 

$225,00     Mttttl  I/O  and  dispfay  &er/par/game/clN<al/CGA/MGA/FDC  . . . 

$245.00      Floppy  Controller— 2  Port 

$594.00      Floppy  Controller— 360 K/1 .2  Meg 

$799.00     Combination  floppy/hard  controller  6220 

$450.00     Hard  Disk  Controller  621 0 

$650.00      RS-232  card  2  ports ........ 

$700.00     RLL  XT  Hard  Disk  Controller 


$  41,85 


$23625 


h    +    +    n    t 


t      r      r      h     + 
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$249,75 
S  54.00 
$16875 
$236,25 
$  63.45 
$120.15 
$  31,05 
$  52.65 
$114  75 
$  91.80 
$  32,40 
$135.00 


Competitive  Computer  Solutions,  Inc.  carries  many  more  products  than  the  ones  listed  here.  We  also  provide  many  services.  CCS,  Inc.  offers  custom  programming, 
consulting,  systems  integration,  mailing  list  management,  and  more.  It  you  would  like  more  information  on  available  hardware,  software,  or  services  call  us  at 
(804)  4S0-XTAT  Soiuiions  are  our  business  wcu  191  w  REAOE,  sravicf  card 
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TECH  TALK  from  ICOM 


ICOM. 


The  Challenge  of  Low  Frequency  DX'ing 


Low  frequency  DX'ing  is  an  increasingly 
popular  interest  among  today's  radio 
amateurs,  and  with  good  reason.  The 
challenge  and  excitement  of  working  the  world 
on  160  or  80  meters  reflects  an  admirable  blend 
of  skillful  operating  technique,  outstanding 
antenna  installation,  and  superb  equipment 
performance.  Each  of  these  areas  must  be  top- 
notch  and  work  in  tandem,  especially  when 
operating  near  the  AM  broadcast  band  range 
of  160  meters.  Deficiencies  in  one  area  place 
a  high  compensating  responsibility  on  another 
area  Yet  with  a  good  understanding  of  gray 
line  DX'ing,  a  quarter-wave  sloper  or  quarter- 
wave  vertical  and  a  transceiver  with  separate 
transmit  receive  antenna  connections,  adjust- 
able noise  blanker,  and  variable  selectivity, 
working  100-plus  countries  on  low  frequencies 
is  a  thrill  beyond  comparison. 

The  prime  times  for  low  frequency  DX'ing 
typically  coincide  with  daily  ionospheric 
changes,  or  when  one  end  of  a  path  is  near 
dusk/dawn  and  the  other  end  is  experiencing 
cool  evening  propagation.  As  the  leading  edge 
of  those  brief  openings  are  influenced  by  the 
sun's  early 'final  daily  rays  distant  signals  rise 
above  a  band's  noise  level  and  intercontin- 
ental communications  are  optimum. 
Advantageously  using  that  phenomenon  is  often 
described  by  senous  DX'ers  as  being  on  the 
nght  frequency  at  the  right  time  Improving  the 
odds  in  that  game  of  chance  includes  following 
DX  bulletins  plus  exchanging  notes  with  other 
DX'ers,  Transceivers  with  fully  tunable  and 
independently  reprogrammable  memories  are 
also  extremely  beneficial  for  these  times - 
conscious  activities.  You  can  tune  a  particular 
range,  snap  a  received  station  into  one  memory, 
select  another  memory,  and  continue  the  search 
while  awaiting  your  opportunity  to  contact  the 
previous  station.  A  (DX  window"  and  split 
frequency  operating  concept  is  often  utilized  on 
160  meters.  By  Gentleman's  Agreement,  non- 
US  stations  transmit  without  QRM  in  the  range 


of  1825  to  1830KHZ  while  listening  on  a 
separately  announced  receiving  frequency. 
Dual  VFOs  are  thus  highly  desirable. 

Popular  antennas  for  serious  low  frequency 
DXIng  are  slopers  and  shunt-fed  towers  for 
transmitting,  and  long  wire  beverages  for 
receiving.  The  sloper  consists  of  a  quarter- 
wavelength  of  wire  connected  to  a  coax 
feediine's  center  conductor  with  the  coax  shield 
usually  connected  to  the  stations  tower.  When 
space  is  limited,  the  sloper  is  used  for  both 
transmitting  and  receiving.  Shunt-feeding  a 
beam  antennas  tower  involves  installing  a  long 
gamma-matching  rod  and  feedpoint  tuning  unit 
A  network  of  12  to  120  quarter-wave  radials 
creates  a  vtel  and  very  effective  ground  system, 
and  heavy  copper  strapping  is  used  for 
interconnecting  indoor/outdoor  station  items. 
The  high  noise  susceptibility  of  vertical  receiving 
antennas  is  sidestepped  by  using  a  one  to  four 
wavelength-long  wire  erected  at  a  constant 
height  of  two  to  ten  feet  above  ground,  and 
terminated  with  a  500O  carbon  resistor.  A  1:9 
ratio  matching  transformer  is  utilized  at  the 
(opposite)  feed  point  end  for  matching  this 
receiving  antenna  to  SOU  coax. 

Understanding  the  previously  discussed 
criteria,  a  rear  panel  socket  is  included  on 
ICOM  HF  transceivers  for  bypassing  T/R 
switching  circuits  and  connecting  a  sep- 
arate antenna  directly  to  the  receivers 
input.  Transmitting  and  receiving  antennas 
should  be  positioned  for  minimum  cross- 
induction,  and  a  Iront-end  protection*  circuit 
should  be  included  near  the  receivers  input 

oUvfVcL 


A  suggested  protection  circuit  is  shown  in 
Figure  1.  The  silfcon  diodes  are  type  1N914 
or  equivalent  and  serve  as  a  basic  limiter  to 
clamp  high  RF  energy  levels  at  the  receiver's 
input  The  pilot  lamp  is  a  low-current  type 
(number  47  or  similar)  and  acts  as  a  fuse  to 
avoid  high  induction  current  damage,  The 
overall  circuit  encourages  confident  and  smooth 
low  frequency  DX'ing. 

While  older  style  transceivers  might  initially 
seem  fine  for  low  frequency  DX'ing,  such  is  not 
necessarily  the  case.  Passband  tuning,  IF  level 
notch,  and  a  continuously  adjustable  noise 
blanker,  for  example,  am  vitally  important  for 
combatting  the  unique  types  of  low-band 
interference.  A  panel-selectable  receiving 
preamp  for  beverage  use  and  balanced  RF' 
mixer  circuit  designs  also  support  high  sensi- 
tivity, wide  dynamic  range,  and  low  noise  floors. 
ICOMs  industry-leading  designs  in  these 
areas  are  a  world-recognized  standard  of 
reference. 

The  classic  amateur  radio  proverb,  "If  you 
can!  hear  them,  you  can't  work  thenV  is 
especially  true  in  low  frequency  DX'ing,  and  the 
cornerstone  to  that  success  is  operating 
flexibility  with  superb  performance  equipment 
ICOMs  innovative  HF  transceivers  stand  proud 
in  this  area  with  professional  performance, 
superb  reliability,  and  incomparable  customer 
support.  You  Ye  free  to  chase  the  "rare  ones" 
with  maximum  confidence.  Ready  to  experience 
the  challenge  and  excitement  of  low  frequency 
DX'ing  in  top  style?  Tune  in  with  ICOM  and  enjoy 
DX'ing  with  a  winning  edge! 


RECEIVER 
INPUT 


LOW  CURRENT 
PILOT  LAMP 


®^ 


LOZ 


SILICON 
DIODES 


IMPEDANCE 

MATCHING 

UNIT 


HlZ 


<fr 


- 1-4  WAVELENGTHS 


2-10  FEET 


—  EARTH  GROUND  RODS  ~~- 


FIG.  1:  Front  end  protection  circuit  and  beverage  receiving  antenna  for  low 
frequency  DX1ing, 
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+-  «.  i-v*    Ji.^"  ** 


AAAfA.     MllA        tA.r4     *-,      ki.^1     fe^i 


THE  IC-735 
HF  TRANSCEIVER 


BUY  YOUR  HF  FOR  PERFORMANCE 

NOT  BY  THE  POUND 


9 


All  HF  Band  Transceiver/ 
General  Coverage  Receiver 

HM- 12  Scanning  Mlc  Included 

12  Memories/Frequency  and 
Mode 

I05dB  Dynamic  Range 

All  Modes  BuilMn  USBr  LSB, 
AMr  FM,  CW 

The  IC-735  is  a  heavyweight  when 

ou  compare  features  and  performance 
)ther  transceivers  may  weigh  more  than 
he  advanced  IC-735  compact  HF  trans- 
eiver,  but  inch-for-inch  and  pound-for- 
ioundF  the  IC-735  outweighs  them  all. 

Ultra  Compact,    Measures  only  3J 
iches  high  by  9,5  inches  wide  by  9 
iches  deep  and  weighs  onfy  1 1.1  pounds, 
'ithout  question,  the  IC-735  is  the  best 
F  transceiver  for  mobile,  marine  or 
ase  station  amateur  operation. 

All  Amateur  Band  Coverage.    Its  a 

igh  performer  on  all  the  ham  bands. 
I  us  It  includes  general  coverage  recep- 

Dn  from  100kHz  to  30MHz<    May  be 
asily  modified  for  MARS  operation. 


12  Memories.  Frequency  and  MODE 
may  be  easily  stored  and  retrieved  in  the 
I  2  tunable  memories. 

Exceptional  Receiver   To  enhance 
receiver  performance,  the  IC-735  has  a 
built-in  receiver  attenuator,  preamp, 
and  noise  blanker   PLUS  it  has  a  !05dB 
dynamic  range  and  a  techno  logically 
advanced  low-noise  phase  locked  loop 
for  extremely  quiet  rock-solid  reception. 

Simplified  Front  Panel   Controls 
which  require  infrequent  adjustment  are 
placed  behind  a  unique  hatch  cover  on 
the  front  panel  of  the  radio.    The  hatch 
cover  is  designed  to  protect  seldom 
used  controls  from  being  accidentally 
knocked  off  line,  but  also  provides  easy 
access.  The  large  LCD  readout  and  con- 


NB  RF  WF  i- VOX-.  WC 

L£V£t        GAIN      POWER       GAIN        DELAV        GAIN 


WIDE 


lETfft        VOX         BK-IN       5PeED 
AiC  ON  RJLL    ELEC-KEY 


PO  OFF  SEMI      MANUAL 


venientfy  located  controls  enable  easy 
operation,  especially  important  for  the 
mobile  environment 

More  Features-    FM  built-in.  HM-12 
scanning  mic  program  scan,  mode  scan 
and  memory  scan.   Switchable  AGC, 
automatic  SSB  selection  by  band  and 
RF  speech  processor.   Continuously 
adjustable  output  power  upto  100  watts. 
12V  operation,  !00%  duty  cycle  and  deep 
tunable  notch  filter. 

Options.   A  new  line  of  accessories 

are  available,  including  the  AH-2  mobile 
antenna  system,  AT-150  whisper  quiet 
automatic  bandswitching  antenna  tuner 
for  base  station  operation  and  the  PS-55 
power  supply,  The  IC-735  is  also  com- 
patible with  most  of  ICOM's  existing  line 
of  HF  accessories. 

See  the  IC-735  performance  heavy- 
weight at  your  local  authorized  ICOM 
dealer. 


ICOM 


ICOM  America,  lnc.f  2380-1 16th  Ave  NE,  Bellevue,  WA  98004  /  3150  Premier  Drive,  Suite  126H  Irving,  TX  75063 
ICOM  CANADA,  A  Division  of  ICOM  America,  Inc.,  3071  -  #5  Road,  Unit  9.  Richmond.  B.O  V6X  2T4  Canada 

All  stated  specifications  are  approximate  and  subject  to  change  without  notice  or  obligation.  All  ICOM  radios  significantly  exceed  FCC  regulations  limiting  spurious  omissions,  7351086 
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NOTES  FROM  FN42 


Happy  New  Year,  China!  (Year  of 
the  Dragon  begins  on  February 
1 7th);  its  Lantern  Festival  is  on  the 
$rd.  New  Zealand  celebrates 
Watangi  Day  on  the  6th;  there  are 
four  Independence  Days  in  Febru- 
ary: 4th— Sri  Lanka,  7th— 
Grenada,  18th— Gambia,  and 
27th— Dominican  Republic.  It  is 
Constitution  Anniversary  in  Mexi- 
co on  the  5th,  Other  dates  to 
remark  upon  in  DX  contacts,  8— 
Revolution  Day,  Iraq;  1 1— Nation- 
al Holiday,  Iran,  Founding  of  the 
Nation,  Japan,  Youth  Day, 
Cameroon;  in  the  U.S.  on  the 
12th,  14th,  and  15th  are  Lincoln's 
Birthday,  Valentines's  Day,  and 
Washington's  Birthday:  18th— 
Democracy  Day,  Nepal;  23— 
National  Day,  Guyana;  25— Na- 
tional Holiday,  Kuwait,   Victory 


Day,  Czechoslovakia:  and  the 
28th  is  Kaievaia  Day  in  Finland, 

ROUNDUP 

Response  to  the  idea  of  devel- 
oping a  Universal  Application 
form  for  requesting  operating  per- 
mits has  been  enthusiastic.  The 
first  responses,  from  ZL2VR, 
SM0COP,  PY1APS,  VK9NL.  and 
4X1  MK,  among  others,  will  be  re- 
ported next  month.  Meanwhile, 
see  box  for  special  information  re- 
quired by  some  countries— more 
of  these  each  month  in  1988, 

The  EEC  (European  Economic 
Community)  has  undertaken  a 
project  called  Eurotra,  developing 
a  PC  that  will  simultaneously 
translate  documents  into  the  or- 
ganization's nine  official  lan- 
guages—providing the  docu- 
ments stick  to  the  20,000  terms 


SPECIAL  INFORMATION  REQUIRED 
WITH  SOME  PERMIT  APPLICATIONS 

If  you  use  the  proposed  Universal  Application  form  printed  fast 
month  (page  78),  add  the  following  special  information  required  for 
these  countries  and  locations. 

France,  Guadeloupe,  Martinique,  St.  Martin,  Mayofte,  St. 
Pierre  et  Miquelon,  Reunion,  French  Guiana:  These  have  recip- 
rocal agreements  with  Canada  and  the  US.  Send  three  copies  of 
request  registered  airmail  at  least  60  days  before  arrival  in 
France— earlier  for  the  overseas locations  to  CGRP ,  BP  75,  94002 
Creteil  Cedex,  France.  Send  an  international  money  order  for  70 
French  Francs  (for  a  3-month  permit)  made  out  to  Chef  de  Centre 
de  Compatibilite  des  Telecommunications  de  Reseaux  Ex- 
terieurs  (Postal  no,  9041  99  F.,  Paris,  France)  Enclose  with  your 
application  a  photocopy  of  the  money  order  receipt.  In  addition  to 
the  information  of  the  Universal  form,  give  (1)  Names  of  father  and 
mother,  (2)  List  your  residential  addresses  for  the  fast  10  years,  (3) 
List  "professions  exercised"  over  the  last  ten  years,  and  (4)  Send 
photocopies  of  both  operator  certificate  and  station  license. 

Portugal:  Under  reciprocity  rules  the  permit  will  be  for  30  days, 
renewable  for  another  30  days.  The  fee  is  US$20  and  should  be 
sent  to  Rep-Rede  dosEmissores  Portugueses,  RuaD  Pedro,  V, 
7-4, 1200  Lisboa,  Portugal.  Special  info:  send  father's  and  moth- 
er's names  and  state  your  profession.  Your  permit  (license)  must 
be  picked  up  personally  at  the  CTT  (Correos,  Telephone  and 
Telegraph)  office  in  downtown  Funchal,  Rua  Conde  Redondo, 
79,  1 189  Lisboa  Codex.  The  ARRL  says  hams  have  had  success 
going  to  that  second  address  personally,  doing  the  paperwork, 
paying  the  feef  and  returning  the  next  day  for  the  license. 

Spain,  Islas  Baleares,  Islas  Canarias,  Ceuta  o  Melilla:  Write 
the  Ministerio  de  Transposes  y  Comunicaciones,  Direccion 
General  de  Correos,  Subdireccion  General  de  Telecomunica- 
cion,  Seccton  de  Contratacion  y  Autortzaciones,  Plaza  de  Ci- 
beles.  Madrid  14,  Spain,  with  a  self-addressed  envelope,  at  least 
3  months  before  your  planned  arrival,  with  a  postal  order  for  Pese- 
tas 1600  made  out  to  Jefe  de  los  Servicios  de  Telecomunica- 
ciones  de  Madrid,  on  which  you  must  write  your  cafisign .  If  you  are 
going  to  use  an  EA's  QTH,  give  his(her)  callsign  and  indicate  that 
individual's  willingness  to  have  you  do  so.  Specify  that  you  are 
requesting  a  temporary  license  (which  is  good  for  one  year). 


LU8&F/OA4QC  (right)  with  Jorge  Taboada  and  Armando  Garcia. 


programmed.  {El  Pais,  Madrid, 
quoted  in  World  Press  Review,} 
Wouldn't  that  be  a  handy  gadget 
for  CQ  DX  calls  to  India,  if  it  could 
be  converted  to  cover  listeners 
who  might  be  speakers  of  any  of 
that  country's  16  major  lan- 
guages! It  should  save  money.  Ac- 
cording to  The  Economist,  Lon- 
don, translations  and  inter- 
pretations in  the  EEC  use  up  a 
third  of  the  annual  budget  of  two 
billion  dollars,  Some  800,000 
pages  get  translated  at  a  cost  of 
$500  per  page.  Money  saved 
would  be  available  to  other  EEC 
projects  such  as  "Framework,11  a 
program  "to  weld  the  brainpower 
of  the  Community's  12  nations 
into  a  single  force  to  take  on  the 
US  and  Japan  in  every  depart- 
ment of  industry"  including  the 
communications  fields.  Planners 
for  the  future  of  information  tech- 
nology and  telecommunications 
will  have  to  keep  an  eye  on  EEC 
activities! 

Argentina  (via  Peru):  Along 
with  his  re-subscription  to  73 
('1  believe  I  can  take  a  chance 
with  your  fine  magazine  again, 
Wayne!"),  Dr,  L.M.  Moreno  Quin- 


tana  (h)  LU8BF/OA4QC  (see 
photo).  Consulado  General  de  la 
Republica  Argentina,  writing  from 
his  Embassy  in  Lima,  Peru,  brings 
us  up  to  date  on  his  activity  as 
Argentina's  delegate  to  the  1st  to 
the  5th  Conferences  Interameri- 
cana  of  Telecommunications.  In 
the  3rd,  with  Silent  Key  PY1AXT 
Mario  Romero  (Peru),  and  Pollini 
(Chile),  the  idea  of  the  "Lima  Con- 
vention" was  bom.  In  the  5th,  with 
the  help  of  Gustavo  OA4AJ,  long- 
time secretary  of  the  IARU,  the 
Lima  Convention  was  approved. 
Now,  if  you  are  an  American  ham 
and  you  have  a  valid  American 
license  (no  matter  whether  or  not 
an  American  country  was  your 
birthplace),  you  can  apply  for  the 
same  kind  of  license  in  another 
American  country.  This  means 
there  is  no  longer  need  for  re- 
ciprocal licenses  between  Ameri- 
can countries. 

LU8SF  also  writes,  "I  was  also 
in  Nairobi,  Kenya,  in  1982  at  the 
Plenipotenciaries  Conference  of 
the  International  Communica- 
tions Union.  I  operated  several 
times  5T4ITU,  put  by  the  Radio 
Society  of  Kenya  at  the  disposal  of 


DOWN  UNDER  DX  GUIDE 

The  Australian  Radio  DX  Club  offers  an  excellent  publication  for 
new  DXers,  An  introduction  to  Amateur  Radio  DXing.  The  24-page 
guide  covers  every  major  topic  that  new  hams  and  shortwave 
listeners  (SWLs)  may  find  confusing  about  DXing  on  the  ham 
bands.  The  booklet  discusses  various  communications  modes, 
operating  techniques,  nets,  logs,  QSLing,  and  awards.  It  also 
recommends  sources  for  other  information  on  DXing  both  in  and 
outside  of  Australia,  The  guide  is  available  for  1 0 1  RCs  {internation- 
al Reply  Coupons),  which  includes  the  cost  of  airmail  postage  to 
the  US, 

The  Australian  Radio  DX  Club  features  a  number  of  useful 
membership  services,  including  SWL  books,  reporting  guides  in 
French,  Spanish,  and  Indonesian,  log  sheets,  and  band  charts. 
Anyone  interested  in  Down  Under  DXing  should  contact  the  club  at 
60  Richardson  Road,  Croydon,  Victoria,  3138  Australia, 

G'day  and  good  DXtngl— NA5E 
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You've  Got  Oui^filumber 

Orders  and  Quotes  Toll  Free  at  800-444-4799 


Effective  January  78,  1988,  call  our  new  number  from  ati  50  states. 
1 I      


DISCOUNTS 

FOR  AMATEURS 

EGE  VIRGINIA 
M8D3  Build  America  Drive.  Blog  B 
Woodtonage   Virgtma  22191 
Informal^  (703)  643  1063 
Service  Dept  {703M94-375Q 
-94-36?9 

Slore  Hours   M-F   10— 6 
Sat  10-4 

Order  Moors  V-F  9-  7 
Sal  10  4 

EGE  NEW  ENGLAND 

8  Shies  Road 

Saiem   New  Harnjis  htre  03079 
New    England    {HH    included) 
Toll  Free:  800  4440047 
Info  &  Service  t§03|  898-3750 

Store  Hours   MTuWF   10- S 
Tti   12  — S.    Sar   10-4 


DISTRIBUTOR 

Our  associate  store 

Davis  &  Jackson  Road.  P  0  Bat  293 

Lacombe.  Louisiana  70445 

Info  &  Service  (504)  S82-535& 


r~~3 

DIICOVUj 


T#rms:  Ho  personal  checks  accepted 
Puces  do  not  include  shipping  UPS 
COD  toe,  $2. 35  per  package  Prices  are 
sutotect  to  change  without  notice  or 
obligation  Products  ate  oof  stihl  tor 
evaluation  Authority  retufns  are  sub- 
ject to  a  15  %  reslocbtfig  and  handling 
toe  and  credit  wtU  he  issued  for  use  on 
your  next  purchase  tU£  suppwts  the 
manufacturers'  warranties    To  get  a 
copy  of  a  warranty  pnor  to  purchase 
call  customer  sen/ice  at  7QBf}43<  W§3 
and  ft  wtil  Be  turmstietf  at  no  cost 


Winter  Buyer's 
Guide /Catalog 

Available -Send  $1. 


Antennas 


Amateur  HF  Bands 

Cushcraft   Butternut.  KLM, 

Mos!ey\  Hy  Gain,  8&W  Van 

Garden.  Hustler,  Larsen, 

Antenna  Specialists 

Cenlunon.  Smiley 

Antennas  in  Stock 

tor  Mobiles,  Base  Stations, 
and  Handheld* 

Everything  tram  mini  rubber 
ducktes  to  huge  monobanders 

I      ASK  FOR  PACKAGE 
DEALS  ON  ANTENNAS 
AND  ACCESSORIES 

Also.., 

Antennas  far  Scanners,  C8s. 

Marine.  Commercial,  and 

Short  Wave  Listening 


FT  23/33/73 

Mini  NTs  tor  2m. 
220/440  MHz 


FT  727 R 

-40  MHz  Dual  Band  HT 


FT  767GX 

All  Mode  Transceiver 
with  CAT  System 


NEW 

FT  757GX  Mark  II 

HF  Transceiver  with 
General  Coverage  Receiver 


FRG  9600 

Scanning  Receiver 
lor  60  905  MHz  FM/AM/SSB 


UNARCO-ROHN 
TRI-EX 

HY-GAIN 

Ask  for  package  quotes  on 

complete  tower  assemblies 

including  Phillystran,  guy 

wire,  antennas,  rotators,  etc 

ROTATORS 

Kenpro  Alliance.  Daiwa. 
Telex  Hy-Gam 


OlICOMl  KENWOOD 


IC  751A 

HF  Transceiver  with 
General  Coverage  Receiver 


TS-140S 

HF  Transceiver  with 
General  Coverage  Receiver 


TS-940S 

HF  Transciver  with 
General  Coverage  Receiver 


IC  275A 

All-mode  Transceiver 


R  7000 

General  Coverage  Receiver 


Micro  2AT/4 AT 

Mini  Handhelds 
for  2rn  or  440  MHz 

IC  02AT/03AT/04AT 

Handhelds  lor  2m/ 220/ 440 


TM  221A/321)A421A 

2m/ 220/ 440  MHz  Mobiles 


New 
Improved 
TH  21  SAT 

2m  Handheld 

TH-25AT/45AT 

HTs  for  2m/440  MHz 


R  5000 

Genera!  Coverage  Receiver 


Computer  Stuff   Accessories 


Packet  Controllers 

Kan  Ironies  and  MFJ 

Amateur  Software 

Ham  Data  Software  for 

Commodore  Computers 

Ask  for  Descriptions 

RTTY  /  Morse  /  A  m  t  or 

Hardware  and  Software  and 

packages  by  Kantronics 
MicroLog.  HAL    MFJ.  &  more 


AMPLIFIERS 

Vocom.  Daiwa,  TE  Systems, 

Amp  Supply,  Mirage.  Alinco. 

AmenirorL  Tokyo  Hy-Power. 

RF  Concepts 

ANTENNA  TUNERS 

Amp  Supply.  Amentron,  MFJ 

Switches,  Couplers,  Filters, 

Connectors.  Mikes,  KeyersT 

Paddles,  Headsets,  Clocks, 

Books,  Power  Supplies 


low  Available 

eathki 

Selected 

Products  at 

iscount  Price; 

Call  fpr  More  Info 


TEN* 


o  o  o 


Corsair  II 

Model  561 
HF  Transceiver 


*9  •   f 


*w  ■ 


Paragon 

Amateur  Transceiver  with 
General  Coverage  Receiver 


ALR-22T 

Compact  2m  Mobile 


ALD-24T 

Compact  Dual- band  Mobile 
for  2m  &  440  MHz 


More  Radios 


SONY 

Receivers 

REGENCY 
BEARCAT 

Scanners 

CB  RADIOS 

Midland.  Codra,  Uniden 


To  Order  Call  Toll  Free:  800-444-4799   QQe  I 


CIRCLE  133  ON  READER  SERVICE  CARD 


Dr. 


L.  M.  MORENO    QUINTANA  Ch)  LUSBF 

ex    HS1WIG,     EA4MQ,     TI2MQ    y    YB0ABN 

CONSUEJ\DO  GENERAL  OE  LA  HEPUBL1CA  ARGENTINA 

Pablo  Bmnudez  143     2do,  pisp 

LIMA    1,     PERU 


the  delegates  with  valid  ham  li- 
censes.,. I  [have  been]  working  on 
a  long  book  since  the  1 960s  about 
the  history  of  radio  amateurs.  It  is 
almost  finished.31 

Belgium.  From  May,  1987,  to 
the  end  of  November  1 988, 
ON4RIP  (Rest  in  Peace)  will  be  on 
the  afrT  operated  by  hams  from 
Radioclub  Ypres  and  also  from 
elsewhere  in  Belgium,  France, 
Germany,  and  the  U.S.  The  occa- 
sion: commemoration  of  the  more 
than  600T000  who  died  70  years 
ago  in  the  3rd  battle  in  the  Ypres 
Salient  Fields,  A  special  award, 
the  Requiem  Award,  will  be  is- 
sued for  a  contact  with  ON4RIP 
(SWLs  eligible).  Send  10  IRCs, 
US$7,  5  British  pounds,  300  BF, 
15  FL,  15  DMS  15  SFR,  or  10,000 
Lira  to  leperse  Radioclub  v.z.w., 
PO  Box  32,  8900  leper,  Belgium. 

Brazil.  PY1APS  writes:  In  April 
1981 ,  Joao  Havro  PY5AVR  made 
a  CQ  DX  can  which  was  answered 
by  Edmund  Goreckl  SP2WI  from 
Gdynia,  Poland.  Joao  was  de- 
lighted to  have  the  chance  to  ask  if 
there  were  Havros  still  in  Gdy- 
nia—his grandfather,  Luis,  had 
moved  from  there  to  Brazil  but  left 
behind  a  brother,  Joseph,  with 


Edmund  Gorecki  SP2Wt.  (Photo 
byPYSAVR) 

96     73  Amateur  Radio  *  February,  1988 


whom  he  had  lost  touch.  A  week 
later  SP2WI  was  able  to  report 
that  there  was  a  Henrik  Havro 
there;  he  turned  out  to  be 
Joseph's  son— and  a  few  months 
later  Joao  visited  Gdynia  and  his 
relatives  there;  he  had  an  eyeball 
QSO  with  Edmund  Gorecki,  who 
gave  him  a  tour  of  the  city. 
PY5AVR  visited  again  this  sum- 
mer and  was  distressed  to  find  his 
ham  friend  SP2WI  seriously  ill  and 
in  financial  straits  with  medical  ex- 
penses. Hams  helping  hams: 
Joao  has  asked  his  friends  in 
many  CW  Brazilian  Groups  and 
elsewhere  for  contributions  to 
help  SP2WI,  at  UL  Kastelanska, 
1;  81 41 2  Gdynia,  Poland. 

Israel.  April  9, 0001-2400  UTC, 
Single  op,  SSB  and  CW,  world- 
wide, Israel  ARC  40th  Anniversary 
contest  on  1.8,  3.5,  7,  14,  21  f  28 
MHz  (30  kHz  from  bottom  of  band 
recommended  for  CW).  Purpose: 
to  contact  as  many  Israeli  amateur 
stations  with  different  prefixes 
and  locations  as  possible.  Details 
in  the  March  column  if  space  is 
available!  Don  ft  count  on  itt 

Korea,  Republic  of.  HL5AP 
sends  New  Year's  greetings: 


lARU's  Region  3  Seventh  Gen- 
eral Convention  will  be  held  in 
conjunction  with  the  1988  Olym- 
pics, beginning  with  a  Board  of 
Director's  meeting  on  Saturday 
October  8,  Park  Sung  Bang 
HL1 AFR,  vice  president  of  KARL, 
will  be  chairman.  Opening  cere- 
monies will  be  at  0930  on  Monday, 
the  10th.  That  evening  will  be  the 
ROK  Minister  of  Communica- 
tions1 dinner.  Conference  ses- 
sions end  Friday,  the  Board  meets 
again  that  afternoon,  the  KARL 
dinner  is  that  evenings  and  IARU 
Administrative  Committee  meet- 
ings will  occupy  the  weekend. 

New  Zealand.  The  September, 
1987,  issue  of  73  had  the  Bay  of 
Plenty  earthquake  story;  here  is  a 
picture.  Ordinarily  we  would  not 
use  it  since  we  had  to  reproduce  it 


from  a  magazine  page  and  that 
(all  contributors  please  note!)  can 
rarely  be  done  satisfactorily  for 
technical  reasons.  In  this  case, 
just  the  twisted  lines  tell  the  story. 
{Thanks  to  ZL2VR,  and  to  Crusa- 
dermagazine  for  May/June 

1987.) 

Sweden.  SSA  (Sveriges  San- 
dareamatorer)  announces  two 
new  awards,  starting  date  Janu- 
ary 1 ,  1 988;  W/H/ASA  {Worked/ 
Heard  AN  Sweden)  and  SLA 
(Swedish  Locator).  (See  Figs.  1 
and  2.)  The  general  rules  are  the 
same  for  both:  All  contacts  to  be 
made  from  the  same  QTH  or  with- 
in  a  radius  of  150  km  (90  miles); 
each  contact  must  be  on  the 
same  band  and  mode,  but  differ- 
ent contacts  valid  for  other  mod- 
es and  bands:  stickers  issued  for 
2xCW,  2xPhonet  2xSSB,  and 
2xRTTY;  valid  as  different  bands 
are  HF  1.8,3.5,7,10, 
14. 18,21,24,  and  28 
MHz,  with  separate 
awards  for  144,  432, 
and  1296  MHz  and 
Satellite.  Earth  re- 
peater contacts  not 
valid.  Applicants 
must  be  members  of 
an  lARU-associated 
amateur  radio  orga- 
nization. Confirma- 
tion with  QSL  cards 
or  equivalent  re- 
quired plus  a  list  of 
them  in  alphanumeric 
cal  order.  Applicants 
outside  Sweden  may 
have  QSL  cards 
checked  by  the 
Award  Manager  of 
the  domestic  nation- 
al amateur  radio  or- 
ganization and  sub- 
mit only  a  confirmed 
GCR  list  of  the  cards. 
Send  to  The  Award 
Manager,  SSA,  Ost- 
marksgatan  43,  S- 
1 23  42  Farsta,  Swe- 
den. WAS  A  fee  for 
each  award:  30 
Swedish  kroner, 
US$5,  or  10  IRCs. 


SLA:  Available  to  SWLs  also; 
locators  according  to  the  new 
Maidenhead  World  Locator  Sys- 
tem (324  Fields,  each  having  100 
locator  squares— designations 
consist  of  two  fetters  and  two 
numbers,  like  J089,  which  is  SM0 
COP's  locator).  The  basic  award 
is  for  25  Swedish  locators; 
stickers  issued  for  35,  45,  55,  60, 
and  all  64,  Award  fee:  30  kroner, 
US$5,  or  10  (RCs;  stickers  are  5 
kroner,  US$1,  or  2  IRCs  each. 

Mail  as  above. 

Continued  on  page  99 


Call 

Laen 

Code  for 

Area 

laen 

1 

Gotland  Island 

I 

2 

Norrbotten 

BD 

Vasterbotten 

AC 

3 

Jamtland 

Z 

Vasternorrland 

Y 

Gavfeborg 

X 

4 

Kopparberg 

W 

Orebro 

T 

Varmland 

S 

5 

Vastmanfand 

u 

Ostergotiand 

E 

Sodermanland 

D 

Uppsala 

c 

6 

Skaraborg 

R 

Alvsborg 

P 

Boteborg  and  Boh  us 

O 

Halland 

N 

■ 

7 

Malmohus 

M 

Kristianstad 

L 

Blekinge 

K 

Kalmar 

H 

Kronoberg 

G 

Jonkoping 

F 

0,5 

Stockhoims  laen 

B 

Stockholm  City 

A 

Fig.  T 


Class 

3 

Europeans 

All  Swedish  laens 
on  two  different  bands 

Non-Europeans 

AM  eight  call  areas 

2 

All  laens  on  three 
different  bands 

All  laens 

|       1 

All  laens  on  four 
different  bands 

All  laens  on  two 
different  bands 

Plaque 

All  laens  on  five 
different  bands 

All  laens  on  five 
different  bands 

Fig,  2,  Requirements  for  WAS  A 


Measure  Up  With  Coaxial  Dynamics 
Model  7510  Frequency  Counter/Wattmeter 

This  2-in-l  laboratory/portable,  compact,  dual  function  digital  frequency 
counter/wattmeter  makes  frequency  and  power  readings  easy. 

The  optional  battery  pack  converts  Model  7510  to  a  portable  field  service 

instrument  The  frequency  counter  measuring  range  is  10  Hz  to  1,25  GHz. 

The  wattmeter  power  measuring  range  is  100  mW  to  5  fcW  over  2  to 

1*000  MHz,  determined  by  standard  elements  ordered  separately. 

Contact  us  for  your  nearest 

authorized  Coaxial  Dynamics 

representative  or 

distributor  in 

our  world-wide 

sates  network.  ISv,  I 


COAXIAL 
DYNAMICS,  INC. 

15210  Industrial  Parkway 
Cleveland.  Ohio  44135 
216-267-2233    1-SCO-COAXIAL 
Tete*:  98-0630 

Service  and  Dependability. .  .A  Part  of  Every  Product 


CIRCLE  186  ON  READER  SERVICE  CARD 


BENEFITS  FOR  YOU 

OST,  QSL  Bureau,  Awards,  Low  Cost  Insurance,  Operating  Aids. 

Government  Liaison  and  More— Much  More! 


MEMBERSHIP  APPLICATION 

Name  

Street  

City  


Call 


Prov75tate 


PC/Zip 


$25  in  US  £33  elsewhere  (US-  funds}  Ucensed  amateurs,  or  age  65  or  over,  upon  submitting 
proof  of  age,  may  request  the  special  dues  rate  of  $20  in  the  U.S.  $28  elsewhere,  in  U.S.  funds) 
Persons  age  17  and  younger  may  qualify  for  special  rates,  write  for  application, 

For  postaf  purposes,  fifty  percent  of  dues  is  allocated  to  QST,  the  balance  for  membership. 

Expires 

Expires 


Bank,  No. 


The  American  Radio  Relay  League 
225  Main  St        Newington,  CT.  06111 


USA 


73 


SEEQ! 


With  ARFs  new  AR-460D, 
the  first  hand-held  LCR  meter 
that  also  measures  Dissipation 
Factor.  Measure  a  capacitor's 
leakage  and  capacitance  too, 
thanks  to  the  AR-46QD*s  state- 
of-the-art,  fast-measurement 
design  that  rivals  bench  meters 
costing  up  to  five  times  more. 


Mi 


fhF^d"        -i     |l 


INDUCTANCE 

•  O.luH  to  2H  in  5  Ranges 
•  1%  Basic  Accuracy 

CAPACITANCE 

•  OJpF  to  200uF  in  7  Ranges 
■  1%  Basic  Accuracy 

RESISTANCE 

■  0.1  ohm  to  20  MegOhms  in  6 

Ranges 

*  0.5%  Basic  Accuracy 

If  your  only  requirement  is  to 
accurately  measure  capacitance, 
then  the  AR-360D  is  the 
instrument  for  you.  It's  the  only 
hand-held  capacitance  meter 
available  that  also  measures 
leakage.  Use  it  to  measure  from 
0.1  pF  to  20,000oF  in  9  ranges, 
with  1%  basic  accuracy. 

For  information  on  our 
complete  line  of  quality  test 
equipment,  including  PAL®, 
EPROM  and  EEPROM 
programmers,  IC  testers, 
DMM's,  and  DPM's,  or  for  a 
copy  of  our  catalog,  call  us  at: 


(800) 
654-9838 

RfDERKfln 

ReunncE  inc. 


cssk 


ARI    /    VALUE  BEYOND  MEASURE 

•PAL  i*  •  t7Kfcrw^ofMro£i&j^4cwrjc^b& 

CIRCLE  93  ON  READER  SERVICE  CAR 
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ORDER  DESK  HOURS  (Eastern): 

MONDAY  FRIDAY  10  A.M.  to  5  P.M. 
SATURDAY  10  A.M.  to  4  P.M. 

Technical  and  VA  orders  call  (703)  938-3350 


Electronic  Equipment  Bank 

516  Mill  Street  N.E.,  Vienna,  VA  22180 
Telephone  (703)  938-3350 


STORE  HOURS  (Eastern): 

Same  as  Order  Dash  Hours 

Closed  Mondays 

Thursday  10  A.M.  to  9  P,M. 


Electronic  Equipment  Bank— Order  Toil  Free  800-368-3270 


MOBILE  HANDSET 


DATONG  AUTOMATIC 
NOTCH  FILTER 


Automatically  notch  out 
heterodynes,  whistles. 

*  Get  rid  of  'tuner-uppers* 
on  NET  frequencies. 

*  I  second  is  typical  lock 
time/covers  270  Hz  to  3.5  Khz. 

*  An  to/  Manual  operation  in 
Noieh  or  Peak  modes, 

ANF...S119.95+S4  ups 


********■■"!  ■■■■Ml    111         I 


HANDHELD  SCANNER 


1    M.M 


*  Handset  w/PPT  switch. 

*  Bracket  w/DTMF,  speaker  & 
volume  controls. 

*  Upgrade  your  'mobile1  image! 
Specify  YAESU,  ICOM  or  KENWOOD. 

HSC701 Y,  I  or  K...S79.95  ♦  S4.  ups 


DESK  CLOCK 


DATONG  MULTIMODE 
AUDIO  FILTER 


*  Covers  NOVICE  220  MHz  band! 

*  16  Memories! /Scanning. 

*  Delay/Lockout/ Priority 

*  26-30,  60-80,  115-178,  210-260, 
410-520  MHz-.    NIC  AD  power. 

BJ200.-.$229.95  +  s4  ups. 


l^)W 


MMM 


12/24  hour  display 
J*  Quartz  movement 
[Gold  or  silver  dial: 


E4111G  or  E4111S..$34,95  *  S4  UPS 


DOCKING  BOOSTERS 


*  SSB,  SSB  &.  PEAK,  SSB  &  NOTCH, 
CW  &  RTTYf 

*  If  you  need  an  audio  filler  this  is  it! 

FL2'...$159.95  #  $4.  ups 

*  The  ultimate  audio  filter:  same  as 
FL2  but  with  AUTO  NOTCH! 

FL3...$229.95  +  S4  ups 


DATONG  DIRECTION 
FINDER 


.kj, 


or 


*  OaAs  FET  preamp. 

*  Compact  solid  state 
POWER  Amplifier  in 
30  or  50  watt  models 

*  ICOM,  KI-.NWOOD 
YAESU  from! 
$169.95  and  up! 
CALL  FOR  DETAILS 


•  Turn  your  HANDHELD 
into  a  Mobile  Giant! 


*  Doppler  DF  system  for  FM  receivers. 

*  User  attaches  his  own  con*,  antennas  &  speaker, 

*  Normal  transceive  operation  even  while  DFing! 

*  20  -  200  MHz,  dependant  on  users  equipment. 

DF,.<$329.95  +  S£R 


COMPUTER  INTERFACE 
AEA  PK  232 


WP230  or  WP250.  Y,  I,  K  ♦  sj  ups 


SPEAKER/MIKE 


*  Finally  a  speaker/mike 
we  can  all  afford! 

*  For  ICOM,  KENWOOD  or  YAESU. 
Specify  YAESU,  ICOM  or  KENWOOD. 

DMC537Y,  1  or  K. ..$19,95  *  $4,  UPS 


•  Attach  to  any  RS232  compatible 
computer  for  CW.RTTY.ASCII.AMTOR, 
PACKET  and  WEATHER  FAX  [Epson 
MS-SO/RX-80  for  Fascimile). 

*  The  PK  232  is  THE  UNIT  to  buy! 
EEB  includes  the  AC  Adapter 
#571512  with  purchase! 

PK232ia|29g42^^^p^^^ 


*  Enjoy  SHORTWAVE  or  EXTEND  frequency 
for  YAESU  FRG9600  and  ICOM  R7000  radios. 

*  The  following  have  PL259  connecters 
for  YAESU  KRG9600: 

*  FC965DX,, .$149.95,  20  kHz  -  60  MHz, 

*  FC1300... $199.95,  soo  MHz  -  1300  MHz. 

*  WA965...$109.95.  30  MH*  -  1.5  GHz, 

*  Control  console  for  ease  of  operation 
switches  converters  and  antennas  in/out, 

CC965... $119.95. 

*  FC7000  for  ICOM  R7000  with  type  lN' 
connecters.    20  kHz-60  Mhz..  $159.95 

*  FC965DX.  FC1300,  WA965  &  FC7000  can  be 
used  without  Control  console  and  are 

powered  from    FRG&60O  or  R70OO.  


1988  CATALOG 


DIPMETER 

•  1.5  to  250  MHz. 

•  6  plug- in  coils. 

•  Use  as  OSC  for 
receiver  alignment. 

•  See  the  review  in 
I1  Magazine  <novt  £7>+ 

DM-4061...S79.95  +  $4,  ups 


RF  SIGNAL  GENERATOR 


•  100  KHZ  *  150  MHz; 
450  MHz  on  harmonics, 

•  RF  output:  100  mVs, 

SG-4160.,.$149.95  *  jU.  1" 


*-#*  #  * 


SHORTWAVE! 

CALL  OR  WRITE  TODAY! 

36  Pages  over  300  items  for  the  SWLer! 


SWR/RF  ANTENNA  METER 

*  Read  SWR.  RF  power 
and  field   sircngLli 

*  10  or  100  wait  range, 

*  1.7  to  150  Mir, 

SWR3P...$19.95   ►   $4.   ups 


i^« 


*  We  ship  world-wide 

*  Shipping  charges  not  included 

*  Prices  &  specifications  subject  to 
change  without  notice 


10  miles  west  of  Washington,  D.C.  *? 
Sony— No  COD1* 

10-5  Tues.,  Wed.,  Fri*     1 0-9  Thursday 
10*4  Saturday    Closed  Sunday  and  Monday 


ELECTRONIC  EQUIPMENT  BANK 

516  Mill  Street  N.E. 
Vienna,  VA  22180 

Order  Toll  Free:  800-368-3270 
Technical  and  VA  Orders  (703)  938  3350 
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BRAZIL 

Caries  Vienna  Cameiro  PY1CC 
Afonso  PenaT  49/701 
20270-Rio  de  Janeiro 
Brazil 

[The  following  information  about 
the  Abrolhos  Archipelago  "for,  I 
hope,  the  January  issue/  was 
doomed  to  appear  no  earlier  than 
this  month  even  before  it  was 
matted,  on  November  f6.  Yes,  it 
frustrates  us,  too,  but  a  basic 
deadfine  requires  receipt  of  mate- 
riai  on  the  first  of  a  month  for  the 
issue  dated  two  months  away — 
the  first  of  November  for  the  Janu- 
ary issue,  (Brief,  important,  news 
sometimes  can  still  make  it  if 
received  two  weeks  tate.)  Since 
PYtCC's  Fernando  de  Noronha  's 
article  had  to  be  held  until  this 
issue,  we  are  giving  just  bare- 
bones  facts  from  his  just-received 
article  and  are  asking  him  instead 
to  give  us  an  after-the-event  report 
tater—Ed,] 

DXpeditions  to  Abrolhos 
Archipelago  (SA-19  in  the  Islands- 
On-The-Air — the  IOTA— Directory 
of  Islands)  are  so  rare  I  don'!  even 
remember  the  last  time  amateurs 
operated  from  there.  Now  Donald 
Cutrin  PY1WG  is  taking  a  group 
there  early  in  January  lo  stay  until 
the  24th  >  and  also  taking  an  elec- 
tronics technician,  Carl  PYiCC, 
The  call  wilt  almost  surely  have 
the  6EMM  suffix  with  special  pre* 
fix.  On  CW,  the  020  frequencies 
will  be  tried,  with  up  or  down  split 
frequencies  if  pileups  occur.  SSB 
mode  as  usual,  3.800,  7.080, 
14,195,  21,195,  and  28,510  kHz, 
with  split  operation,  5  up  or  down. 
So  IOTA  Awards  hunters  and 
World  Prefix  hunters  be  alert!  QSL 
manager,  PY1EMM,  Avenue 
Brasil  9020,  CEP  21030,  Rio  de 

Janeiro,  R.J.,  Brazil. 
*  *  *  •  * 

FERNANDO  DE  NORONHA 

Steve  NN7X/PY1ZBH  mixed 

fun  with  pleasure  by  operating 
wrth  the  special  calisign  ZY0ZZB 
while  on  holiday  in  Fernando  de 
Noronha  ({PY0F)  from  July  1  to 
10. 
Peter  VE3PHH  was  to  have 


The  homemade  G5RV  multiband 
antenna  and  telescoping  pole 
extended  to  10  meters. 

gone  with  Steve  but  had  to  cancel 
out  for  business  reasons— a 
pity  because  Peter  would  have 
brought  another  rig  and  antenna 
from  Canada.  Steve,  operating  on 
alt  bands  and  only  a  few  hours 
each  day;  made  1.521  CW  and 
SSB  contacts  and  worked  112 
DXCC  countries*  The  island's 
many  attractions  were  such  that 
he  spent  more  time  on  the  beach* 
es  and  in  general  sightseeing  than 
operating* 

F.N,,  a  tiny  archipelago  be- 
longing to  Brazil,  is  only  4  de- 
grees south  of  the  equator  in  the 
South  Atlantic,  some  450  km  off 
Brazil's  northeast  coast.  Per- 
haps because  of  this  close  prox- 
imity to  the  equator,  propagation 
was  decidedly  weird.  In  the  morn- 
ings and  early  afternoon  it  was  es- 
sentially one*way.  Steve  could 
hear  many  stations  but  could  not 
work  them,  nor  were  his  many 
CQs  answered.  Later  in  the  after- 
noon, good  signal  reports  were 
generally  obtained  from  Europe, 
Africa,  and  the  Americas,  and 
pileups  occurred. 

Interestingly,  there  was  abso- 
lutely no  propagation  to  the 
Pacific,  East  and  South  Asia,  and 
Oceania  on  any  band  at  any  time. 
There  was  very  little  to  W6-  and 
W7)ands  and  Western  Canada. 
Also,  there  was  never  any  propa- 
gation on  160  meters  although 
Steve  had  160  capability  and  tried 
repeatedly. 

His  rig  was  an  ICOM  735  run- 
ning 50  to  100  Watts,  a  Hy-Gain 
14AVQ  vertical  supplied  by  Hank 


ZY0ZZB  and  the  14AVQ  vertical 
on  Fernando  de  Noronha. 


N6HJ,  and  a  G5RV  multiband 
wire  antenna  which  Steve  made 
up  in  Rio  de  Janeiro  just  before 
going  to  the  island,  There  are  no 
trees  or  other  supports  available, 
so  the  G5RV  was  put  into  an  in- 
verted-vee  configuration  hoisted 
on  a  homemade  aluminum  pole 
telescoped  to  a  1 0-meter  center 
height. 

Steve  said  the  success  of  his 
operation  was  due  to  the  out- 
standing assistance  of  the  Brazil- 
ian amateur  radio  community, 
and  gave  special  thanks  to  Ar- 
mando PY1ECL  Ron  PYtBVY, 
andVascoPYOFG. 


CHILE 

Patricio  Fernandez  H.  CE3GN 

Casiila  14781 

Santiago 

Chile 

(CE3GN  was  one  of  our  conthbu- 
tors  to  the  first  international  sec- 
tion in  April t  19$$.  DXCC  twice 
(the  second  in  RTTY),  he  is  an 
active  member  of  the  Radio  Club 
de  Chile,  surely  one  of  the  first  to 
be  formed  (in  1922)— Ed.} 

I  would  like  to  draw  your  atten- 
tion to  the  ever-increasing  prob- 
lem of  interference  by  nonli- 
censed  stations.  Being  an  avid  DX 
chaser,  most  of  my  radio  opera- 
tion time  is  devoted  to  listening  in 
between  14.070  and  14.100.  It  is 
not  rare  to  find  amateur  phone 
stations  in  this  segment  of  the 
20-meter  band  who,  by  ignorance 
and/or  plain  convenience,  carry 
out  conversations,  possibly  think- 
ing that  it  is  an  excellent  hideout 


or  that  nobody  is  listening  to  them. 
All  the  stations  I  have  heard  have 
been  Latin  American,  and  in  most 
cases  just  a  few  convincing  words 
of  warning  have  been  sufficient 
for  them  to  QS Y  to  above  1 4. 1 00. 
This  type  of  interference  is  not 
the  real  problem,  however,  The 
real  and  incredible  interference 
situation  is  carried  out  by  non-am- 
ateur, nonlicensed,  totally  pirate 
stations  that  are  operating  on  this 
segment  of  the  band.  Throughout 
the  past  12  months  I  have  been 
patiently  monitoring  a  couple  of 
stations  that  appear  daily  at 
around  14.091  on  USB  phone. 
The  language  is  Spanish,  and  by 
their  accent  \  am  positive  they  are 
not  CE,  LU,  or  OA.  As  the  trans- 
mission comes  from  the  north, 
and  considering  propagation  and 
time,  I  have  no  doubt  they  must  be 
situated  around  HK-  or  YVfand, 
with  a  slight  chance  of  being  HC 
orCP, 

I  have  monitored  the  same  sta- 
tions (same  voices)  almost  every 
day  at  around  23002  to  0200Z. 
Earlier  than  that  I  am  at  work,  so 
no  monitoring  by  me  has  been 
made  at  other  times  when  they 
might  also  be  active.  Their  topics 
of  conversation  are  strictly  com- 
mercial and  very  obscure.  I  would 
not  be  surprised  at  ail  if  it  were 
related  to  narcotraffic.  Every  time 
I  have  attempted  to  chase  them 
away,  they  have  answered  back 
with  extremely  obscene  language 
and  have  ignored  my  warnings. 
The  few  times  I  have  been  suc- 
cessful in  making  them  QSY — 
with  some  convincing  bursts  of 
RYRYRY  from  my  RTTY  trans- 
mission—they have  limited  their 
shift  to  a  few  kHz  up  or  down  and 
have  continued  their  illegal  opera- 
tion. They  have  never  given  a  call- 
sign  of  any  sort,  and  their  usual 
calling  procedure  is  by  a  certain 
type  of  whistling  on  the  micro- 
phone. 

The  reason  for  telling  you  of  my 
experience  is  that  I  am  convinced 
many  of  you  who  usually  operate 
RTTY  on  20  meters  have  heard 
this  illegal  activity,  and  if  we  ex- 
change information  we  may  rapid- 
ly be  able  to  locate  these  sta- 
tions—or at  least  find  out  more 
about  them.  In  that  event  we  could 
inform  the  local  authorities  of  the 
country(ies)  involved  so  that  they 
could  do  something  about  the 
situation. 

If  any  of  you  readers  feel  you 
have  information  please  let  me 
know  as  soon  as  possible  so  that 
I  may  coordinate  some  action  and, 
hopefully,  get  rid  of  these  disgust- 
ing intruders. 
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FEATURES 
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•-B  ySWRcomc  vith ;  con  the  LCD 

•  Accessary       sectors  for  R5-232C  control  and  anten 

witching 

•  HEAVY  DUTY  hypersil  power  transformer  with  fufl  w^ 
rectification  and  R.  ch  86  series  bandswitch. 

•  Autorrv  safety  monitoring  for  VSWR  3te 
current,  air  ftc           nent  voltage  and  efficiency 
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SPECIFICATIONS 

Frequency.         mateur  bands  from  1 .8  to  2 1  Mh2  [to  30 

Mhz  for  e> 
Drive.  50-80  wai  II  power, 

Input  VSWR.  ess  on  all  amateur  bands  Slightly 

htghet        WARC 
Harmonic  Suppression.  AB 

Inter  mod  Products.  -  Jown. 

Duty.  Continuou  U  modes  ihcIl 

ALC.  Full  ALC  with  exciter  to  prevent  exceeding  power 

Input  Power.  220-250  \  -te.  20  amperes  ma> 

Dimensions,       *occ  10"  wide  x  6"  hie       )*  deep 

RF/po\         upply  dt         4"  wkJe  *22"  high  deep 

All  re  furnished  for  ease  of  set  up.  In 

addition  to        ibove>  the  ovides  continuous  fre- 

qu  ige  from  1  8  to  30  Mhz  with  a  r       ne  output 

2250  watts  PEP  Three  3CX800A7 


Please  call  or  write  for  additional  information.  We  love  to  talk  about  these  amplifiers! 


Advanced  Radio  Devices  1111 


103  Carpenter  Drive.  Sterling.  Virginia  22170 


703/478-3100,  FAX  703/478-3105 


MADE  IN 
THE  U.S.A 


of  the  day! 

Have  you  been  trawling  the  bounding  main  for  a  new  product?  We  have  just 
netted  it — the  TP-38  microprocessor  control  led  community  repeater  panel  which 
provides  the  complete  interface  between  the 
repeater  receiver  and  transmitter  Scuttle 
individual  tone  cards,  all  38  EI  A  standard 


■  wh=ih»m  «-r  n  na  rwu  i 


CTCSS  tones  are  included  as  well  as  time  and  hit  accumulators,  programmable 

timers,  tone  translation,  and  AC  power  supply  at  one  low  price  of  $595.00.  The    5>5!J5.0U  each 

TP-38  is  packed  like  a  can  of  sardines  with  features,  as  a  matter  of  fact  the  only  $59.95  DTMF  module 

additional  option  is  a  DTMF  module  for  $59, 95,  This  module  allows  complete     $149.95  Digital  CTCSS  module 

offsite  remote  control  of  all  TP-38  functions,  including  adding  new  customers  or 

deleting  poor  paying  ones,  over  the  repeater  receiver  channel. 

Other  features  include  CMOS  circuitry  for  low  power  consumption,  non-volatile 
memory  to  retain  programming  if  power  loss  occurs,  immunity  to  falsing,  pro- 
grammable security  code  and  much  more.  The  TP-38  is  backed  by  our  legendary 
1  year  warranty  and  is  shipped  fresh  daily.  Why  not  set  passage  for  the  abundant  waters 
of  Communications  Specialists  and  cast  your  nets  for  a  TP-38  or  other  fine  catch. 


jabte 


wv 


th 


N°«^CTCSS 


0tg 


ital 


COMMUNICATIONS  SPECIALISTS,  INC 

426  West  Taf t  Avenue  •  Orange,  CA  92665-4296 
Local  (714)  998-3021  *  FAX  (714)  974-3420 
Entire  U&A,  1-800-054-0547 
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Number  39  on  your  Feedback  card 


P-ED 


by  Larry  Ledlow,  Jr.  NA5E 


A  Brief  Look  Ahead 

A  reader  called  me  the  other 
day  to  say  how  glad  he  was  '  to 
see  73  had  finally  entered  the 
1980s/  Editors  always  tike  to 
hear  good  things  about  their 
magazines,  and  I  am  no  different. 
There's  something  special  about 
a  stroke  of  the  ego.  Constructive 
criticism  serves  a  good  purpose, 
but  a  compliment  always  seems  to 
make  worthwhile  the  long  hours 
and  sheer  madness  in  the  rush 
towards  deadline. 

73  has  entered  the  1930s,  all 
right,  and  we're  headed  for  the 
next  decade — nay,  the  next  cen- 
tury— PDQ!  It's  one  thing  to  be  up 
to  date,  but  it's  quite  another  to 
took  ahead,  to  set  goals,  to  plan. 
and  finally  to  take  steps  toward 
those  goals.  My  motto  for  the 
magazine:  Communications  tech- 
niques  and  technology  for  today 
and  tomorrow. 

Taking  a  look  at  feedback  cards 
and  talking  to  subscribers  at  the 


hamfests,  it's  very  easy  to  con* 
elude  the  majority  of  our  readers 
are  insightful,  technology-orient- 
ed, and  like  to  keep  informed. 
Newcomers  to  the  hobby  pick  up 
73  because  of  our  friendly  ap- 
proach. No  doubt  about  it,  readers 
turn  to  73  as  a  modern,  practical 
and  useful  information  source. 
They've  grown  tired  of  silent  key 
lists,  DXCC  certification  debates, 
and  endless  contest  announce- 
ments, 

WeVe  picking  up  momentum, 
moving  ahead  tike  no  other  ham 
magazine  can,  because  the  read- 
ers want  it  that  way,  Well  take  you 
to  the  future.  We're  excited  about 
the  future.  Let's  take  a  bhef  look  at 
just  a  few  things  that  will  happen 
m  the  next  several  years 

W  ARC  1991 

Wonderful  days  lie  ahead. 
Before  long  we  can  all  bask  in 

the  warmth  of  increased  sunspot 
numbers  and  better  propagation. 


| OVER  7,000  ATTENDANCE  EXPECTED!  I 


1988  ARRL  WEST  GULF 

CONVENTION 

JUNE  3, 4  &  5, 1988 


ARLINGTON  CONVENTK5N  CENTER 

ARUNGTON.  TEXAS 

(Halfway  between  Dallas  and  fort  Worth  Oft  Interstate  3D) 

Exhibitors,  we  have  excellent  access,  and  we're 
near  the  D/FW  International  Airport,  via  freeway 

Hams,  bring  the  whole  family  to  see  Texas! 
Ham-Corn  is  next  door  to  Six  Flags  Over  Texas 
and  across  the  road  from  Wet'N' Wild  Water  Fun 
Park,  and  we  have  discount  tickets  and  shuttle 
busses.  You'll  be  only  15  minutes  from  both 
Dallas  and  Fort  Warm,  and  we  sponsor  great 
local  tours  for  non-ham  family  members  during 
the  ha mfest. Texas  is  a  big,  exciting  place,  and 
Ham-Corn  is  right  in  the  middle  of  the  most, 
You'll  want  to  schedule  a  week  or  more  for  this 
ham  family  vacation. 

Info:  (214)  521-9430 


Just  think,  20  meters  will  be 
open  24  hours  a  day,  and  a  light 
breath  on  the  mike  will  snag  a 
contact.  Great!  Take  advantage 
of  it  while  you  can,  because 
the  next  sunspot  cycle  peak 
may  come  along  when  ham  radio 
is  all  but  dead  on  HF .  . .  unless  we 
start  planning  right  now. 

I'm  pretty  optimistic  and  upbeat 
about  the  future  of  ham  radio.  At 
the  same  time,  lei's  take  a  look  at 
some  major  forces  that  threaten 
the  HF  ham  bands. 

international  shortwave  broad- 
casting is  big  business.  Just  scan 
across  6,  9,  1 1 ,  or  15  MHz  some 
day  with  that  general  coverage  ca* 
pability  built  into  your  transceiver 
Wall  to  wall  signals,  right? 
Whether  for  God's  word,  the  Com- 
munist Manifesto,  or  Quechua 
Christmas  carols,  millions  of  peo- 
ple the  world  over  listen  to  interna- 
tional broadcasters,  and  the  num- 
ber is  increasing. 

You  can  bet  the  broadcasters 
are  aware  of  improving  band 
conditions.  And  as  more  and 
more  broadcasters  vie  for  the 
same  frequency  allocations,  inter* 
ference  will  no  doubt  increase. 
The  stations  received  more  fre- 
quencies at  the  tast  World  Admin* 
istrative  Radio  Conference 
(WARC)  in  the  fate  1970s,  but  the 
increase  failed  to  satisfy  today's 
incredible  demands  on  HF  band 
space. 

The  pressure  on  frequency  allo- 
cations comes  also  from  in- 
creased needs  of  military  and 
commercial  interests.  All  three  HF 
user  groups  are  well  organized. 
Guess  where  they're  going  to  look 
for  more  frequencies  at  the  next 
WARC?  You  got  it,  the  ham 
bands.  Hams  occupy  some  pretty 
favorable  frequencies,  like  20  and 
15  meters,  and  unless  we  get  or- 
ganized and  plan  ahead,  we  may 
see  a  reduction  in  our  frequency 
allocations! 

The  next  WARC.  probably  to  be 
held  in  1991 ,  is  practically  around 
the  corner.  Don't  kid  yourself.  The 
broadcasters  are  already  plan- 
ning! 

Upward  Bound 

AMSATs  Phase  IV  satellite  in 
geosynchronous  orbit  is  some- 
thing else  1o  look  forward  to  in  the 
early  1990s.  The  satellite  will  orbit 
above  the  same  point  on  Earth, 
more  than  22,000  miles  above  the 
equator,  just  like  today's  commer- 
cial communications  satellites. 
The  convenience  of  a  geosyn- 
chronous hamsat  will  hopefully 
turn  on  a  lot  of  folks  to  space  com- 
munications.  A  repeater  in  the 


sky,  I  guess  you  could  call  it  No 
need  to  schedule  QSOs  around 
two  or  ttiree  15  minute  orbit  "win- 
dows'* each  day  as  with  low  or- 
biters. 

Increased  communications  ac- 
tivities from  the  Space  Shuttle  and 
the  Space  Station  are  also  pend- 
ing. More  hams  will  turn  Iheir  an- 
tennas skyward  to  converse  with 
astronauts. 

Think  about  it!  It's  just  a  few 
years  away.  This  stuff  is  getting 
exciting! 

Another  Revolution 

Digital  technology  is  alive  and 
well  in  commercial  and  military 
worlds.  It's  just  about  time  for 
some  pretty  smart  gadgets  to  en- 
ter amateur  service.  High-speed 
A/D  converters  are  fairly  inexpen- 
sive. Some  smart  signal  process- 
ing software  built  into  an  EPROM 
could  take  care  of  a  tot  of  QRM 
problems.  Digital  filters  and  syn- 
chronous signal  detection  are  all 
affordable  and  within  (he  realm  of 
modern  technology.  We  hams  use 
some  pretty  basic  communica- 
tions methods  that  digital  signal 
processing  can  handle  without 
any  trouble  at  all. 

More  important,  it's  about  time 
we  weaned  ourselves  from  anti- 
quated and  inefficient  (from  a 
band  width  point  of  view)  commu* 
nications  technologies,  I'm  glad  to 
see  a  number  of  manufacturers— 
AEA  and  Kantronics.  among  ottv 
ers— taking  advantage  of  modern 
digital  techniques, 

Digital  is  the  way  to  go,  believe 
me.  Once  you  have  a  signal  in 
ones  and  zeros,  the  possibilities 
for  processing  are  endless!  You 
can  add,  subtract,  delete,  multi- 
plex, randomize,  and  invert  ones 
and  zeros  in  a  split  second  with  a 
tiny  chip.  Amazing  advances, 
when  you  think  about  it,  and  it's 
just  around  the  corned 

Come  Along  With  Us 

C,mon  now,  Tve  just  given  you 
three  things  coming  up  in  the 
next  few  years  to  get  pretty  ex* 
cited  about.  If  you're  not  a  techie 
or  a  space  cadet  then  you  ought 
to  at  least  get  worked  up  over 
the  possibility  of  losing  frequen- 
cies 

73  will  be  there,  keeping  you 
informed.  We're  looking  ahead 
and  making  plans.  You,  the  read- 
ers, are  taking  us  there  with  your 
continued  support,  dreams,  and 
inspiration.  We're  looking  forward 
to  what  will  come  Together  we 
will  share  the  excitement  of  the 
future. 

I'm  ready.  Are  you1 
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800-882-1343 


P-7V 


i  a  icoM 


IC735 

List 

Juns 

IC-761  New  Top  of  Line 

2499  DO 

CallS 

IC-735  Gen  Cvg,  Xcvr 

$999.00 

Call$ 

lC-75lAGen.Cvg.  Xcvr 

1649.00 

CallS 

R7000Gen  Gvg.  Rcvr 

109900 

CallS 

R 71 A  Gen,  Cvg.  Rcvr. 

349.00 

CallS 

IC-28A/H  FM  Mobile  25w/45w 

429/459 

CallS 

K>37A  FM  Mobile  25w 

49900 

CallS 

1C-9Q0  Super  Muf!i  Band  Mobile 

!    589.00 

Call  $ 

IC-04AT  UHF  HT 

449.00 

Call  $ 

IC-48AUHF45W 

45900 

CallS 

IC-38A  FM  Mobile  25w 

459  00 

CallS 

IC-02AT  FM  HT 

399  00 

Can  S 

lC-ti2AT  Micro  HT 

329  00 

CallS 

KENWOOD 


^  TS-440S/AT 

TS-940SAT  Gen.  Cvg.  Xcvr      $2249  95 

TS430SGen.  Cvg.Xcvr  819,96 

TS-71 1 A  All  Mode  Base  25w  899.95 
TR  751 A  All  Mode  Mobile  25w      599  95 

T&-44QSMT  Gen  Cvg  X  cvr.  1 199.95 

TM  2530A  FM  Mobite  25w  429.95 

TM-2550A  FM  Mobile  45w  469,95 

TM-2570A  FM  Mobile  70w  559.95 

TH-205  AT,  NEW  2m  HT  259,95 

TH-215A,  2m  HT  Has  It  All  349.95 

TH21BT2MHT  259.95 

TH31 BT  220  HT  269.95 

TM-3530AFM  220MHz  25w  44995 


CallS 
CallS 
CallS 
CallS 
CallS 
CaflS 

CallS 
Call  $ 
CallS 
CallS 
CallS 
CallS 
CallS 


FT  757GX 

FT-757  GX  Gen.  Cvg,  Xcvr  995.00 

FT-767  4  Band  New  1 895,00 

FT-211RH  459,95 

FT  290R  All  Mode  Portable  579  95 

FT-23  R/TT  Mn\  HT  299. 95 

FT-209RH  RM  Handheld  5w  359  95 

FT-726R  All  Mode  Xcvr  1095,95 

FT727R  2M/70CM  HT  479,95 

FT2700RH  2M/70CM  25w  599,95 


CallS 
CallS 
CallS 
CallS 
CallS 
CallS 
CallS 
CallS 
CallS 


JUNS 


3919  Sepulveda  Blvd. 
Culver  City,  C A  90230 

213-390-8003 


CNtCLE  272  ON  READER  SERVICE  CARD 


(—  0.20" 


1.50" 


H 


DTMF/steel  keys! 

sealed  gold  contacts! 


*  COLOR:  All  Keyboards  come  in  8LACK. 

OPTIONAL;  Spftdfy  DARK  BROWN  *  Compete 

ore:  WATER  PRO  OF  /DUST  PROOF  *  Completely 

sell  conlflififtd  -  NO  HFj  •  S*mple  3-wJr*  connection  * 

Output  level  *dj  *  Wide  opet at ir*g  range  A  to  16  VOC  • 

Wide  temperature  ramja  -22"  to  <  t6C°F  ■  Supplied  *i*n 

instructions,  schematic,  template  &  hardware. 

P-7V  12  KEV  VERT.       $53*  CALL  OR  WRITE 

P-7H  12  KEY  HORIZ-    S53*      FOR  FREE  CATALOG 
P-8V  16  KEY  VERT.       $57'        -Request  quantity  pricing 


Mall 

Order 
To: 


^ipocCommunications 

Emphasis  ts  on  Quality  &  Reliability 


P  O.  Box  2020 

Pollock  Pines.  Cahfornia  95726 

916-644-5444 

FAX-916-644-PIPO 
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I  convinced  my  club  to  buy  a  repeater  controller  from 

ACC  and  I'm  glad  I  did/' 


Our  group  decided  to  upgrade  our  repealer  system  and 
[  was  the  one  asked  to  investigate. 


We've  always  tried  to  have  the  best  system  around  so  It 
Was  time  to  make  some  changes.  We  needed  a  control 
system  that  was  reliable,  easy  to  hook  up>  cost- 
r-Hritivf1.  .nid  soxnethfog  riiJk(  wrmki  lies.  the  t^fhrrtrwl 
guya  for  mure  interesting  projects  than  Just  keeping 
the  equipment  running. 

Everyone  In  the  club  put  a  Jew  bucks  into  the  pot  and  ii 
outs) 


We've  found  the  voice  messages  and  telemetry  make 
using  the  repeater  more  fun.  The  convenience  of 
remote    programming    and    automatic    scheduled 


occ 


advanced 
computer 
controls,  inc. 


operation  Is  remarkable,  Noi  to  mention  the  most 
sophisticated  aulopatch  ever  designed  for  amateur 
use.  Later  we  added  the  Digital  Voice  Recorder  Tor 
personalized  IDs*  bullet  In  boards,  and  voice  mail* 

ACC's  products  are  state-of-the-art  commercial 
quality  and  built  to  last.  Workmanship  so  solid  even 
the  military  uses  them- 

What  impresses  me  even  more,  though,  15  the  support 
we  get  from  the  staff  at  ACC  -  both  before  and  after  the 
sale.  And  they  protect  our  investment  through  simple 
plug- In  software  and  hardware  upgrades  .  .  .  new 
features  and  capabilities  that  keep  our  club  an  top, 

I  feel  good  about  recommending  Advanced  Computer 
Controls'  repeal  t*i  con  I  rollers.  After  aJL  Jfs  my  dub's 
money  that  was  spent  and  my  reputation  that  was  on 
the  line. 

23SS  Walsh  Avemji  -  Si.iti  Clara,  talffonaa  (406)  777-3330 
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ATTENTION  IBM  (CLONE) 
AEA  PK-232  OWNERS! 


Send  and  Receive  facsimile  image  pictures  from 
your  "Video  Monitor"  screen  (not  just  your 
printer).  Save  pictures  to  disk.  Set  your  computer 
to  record  FAX  pictures  while  you  are  away. 
And  lots  more! 

Details  in  the  December  1987  issue  of 

"  THE  SPEC-COM  JOURNAL"! 

Subscriptions  just  $20  a  year  (10  issues). 
Signup  and  SASE  brings  software  details. 

THE  SPEC-COM  JOURNAL™ 

— .         P.O.  Box  H,  Dept.  IBM  ^ 

\         Lowden,  Iowa  52255        [ 

(319)944-5230 
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i  Half-Square  QRV-DX  Monobanders 

m^    Wodt  DX  with  No  Tower  and  No  Amplifier.    T 
I     Cut  noise,  cut  near  sip,  build  DX  i\$±<  kill  QR  M . 

%10  Meters  IS  Muters    2fl  Meters  3ft  Meier* 

\$29,95    $39.95       $49.95      $59.95 

Bmyuiside  Pattern.  Low  Profile. Coax  Feed.  Ready  to  U*c 

Highest  DX  Gain  per  Dollar 

Toads  rt!& 

1971  North  Onk  Un^ 
rTW>.UT  84604-2138 


AntennasWesl 

{SOD   374*1084 
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NOTCH  FILTERS 

SEND  FOR  FURTHER  INFO  OR  $20  FOR 
SAMPLE.  SPECIFY  OUTPUT  CHANNEL 
OF  CONVERTER. 

DB  ELECTRONICS 
PO  BOX  8644 

PEMBROKE  PINES,  FL  33084 


-^  NO  TUNERS! 

NO  RAD1ALS! 

NO  RESISTORS! 

VO^  NO  COMPROMISE! 

THREE  EXCELLENT  REVIEWS  JUST 

DONT  HAf  FEN  BY  CHANCE. 
CALL  US  FOR  A  FREE  CATALOG 


rOti  73.  ISM 


*Ur 


B1LAL  COMPANY 

i  J  7  M«nchesrter  Dr. 

HorlssAfii,COSOSI6  fHi  103-687  0650 


*%' 
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Mroducing  the  only  mobiles  that 
double  as  answering  machines. 


Now  vou  can  stav  in  touch— even 
when  vou  re  away  from  your  radio. 

WithYacsus  2-meter  FT212RH 
and  70-em  FT-71^RH7  an  optional, 
internal  digital  voice  recorder 
serves  as  a  convenient  answering 
machine  for  you  and  your  friends. 
And  that's  just  the  beginning! 

High  performance  mobiles. 
The  FT-212RH  features  wideband 
receive  coverage  of  138  - 174  M  Hz 

(144-148  MHz  Tic),  while  the 
FT-712RH  covers  430-450  MHz. 
An  oversize  amber  display  includes 
an  innovative  photo-sensor  which 
increases  the  display  brightness 
during  the  day  The  function  buttons 
are  arranged  in  a  chromatic  musi- 
cal scale— ideal  for  visualiy-impared 
operators.  You  get  45  watts  output 
on  2  meters,  35  watts  on  70  cm. 


An  autodialer  DTMF  microphone 
with  10  memories,  each  ready  to 
store  telephone  numbers  up  to  22 
digits  long. 

And.  like  our  FT-211RH  Series 
mobiles,  yoifll  enjoy  surprisingly 
simple  controls,  yet  highly  sophisti- 
cated microprocessor-based  flex- 
ibility Including  18  memories  that 
store  frequency,  offset,  PL  lone, 
and  PLmode(CTCSS  unit  optional  j. 
Band  or  memory  scanning.  Offset 
tuning  from  any  memory  channel. 
Memory  channel  lockout  for  scan- 
ning. High-low  power  switch. 

All  in  an  amazingly  small 
package,  shown  actual  size  below 

Digital  voice  recorder  option. 
Only  \ftesu  brings  you  the  advanced 
technology  found  in  our  digital 
voice  recorder  option. 


You  can  store  messages  or  your 
call  sign -in  your  own  voice,  not 
a  synthesized  replica -or  give  your 
friends  a  private  code  for  leaving 
messages  on  your  radio.  All  they 
need  is  a  DTMF  microphone!  Then 
you  can  play  back  your  messages 
either  in-person,  or  remotely  by 
using  another  radio  with  a  DTMF 
microphone.  And  youVe  always 
got  security  because  you  can  com- 
mand your  radio  to  respond  only 
to  in-person  playback  requests. 

Visit  your  ifoesu  dealer  today. 
And  test  drive  Yaesu's  FT-212RH 
and  FT712RH  mobiles.  The  only 
radios  with  the  power  to  keep  you 
in  touch.  Always, 


feesu  USA  J72IO  Ekl wards  Road,  Cerritos,  CA  90701  (213 )  404  2700.  Repair  Service:  (218)  4044884.  Parts:  (213)  404-4841 

\aesu  Cincinnati  Service  Center  9070  Gold  Park  Drive,  Hamilton,  OH  45011  (513)  874-3100. 

■  * 

Phew  and  spedficatititts  subject  to  change  without  notice  PL  l^a  mgiste  red  ir.irtt*mark  of  Mutrwnla,  Jn  i 
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. .  .pacesetter  in  Amateur  Radio 


Double  Vision 


TM-721A 

Deluxe  FM  dual  bander 

The  Kenwood  TM-721A  re-defines 
the  original  Kenwood  "Dual  Bander1' 
concept.  The  wide  range  of  innova- 
tive features  includes  a  dual  channel 
watch  function,  selectable  full  duplex 
operation,  30  memory  channels, 
extended  frequency  coverage,  large 
multi-color  dual  digital  LCD  displays, 
programmable  scanning,  and  more 
with  45  watts  of  output  on  VHF  and 
35  watts  on  UHR  TM-721A~Truly  the 
finest  full- featured  FM  Dual  Band 
mobile  transceiver! 

•  Extended  receiver  range  (138,000- 
173.995  MHz)  on  2  meters;  70  cm  cover- 
age is  438-000-449.995  MHz.  (Specifi- 
cations guaranteed  on  Amateur  bands 
only.  Two  meter  transmit  range  is  144-148 
MHz.  Modifiable  for  MARS/CAP  Permits 
required.) 

•  30  multi-function  memory  channels. 

t4  memory  channels  and  one  call 
channel  for  each  band  store  frequency, 
repeater  offset,  CTCSS,  and  reverse, 
Channels  "A"  and  ub"  establish  upper 
and  lower  limits  for  programmable  band 
scan,  Channels  UC"  and  ud"  store  transmit 
and  receive  frequencies  independently 
for  "odd  splits" 

Optional  Accessories: 

•  RO10  Multi-function  handset/remote 
controller  •  PS-430  Power  supply  •TSU-6 
CTCSS  decode  unrt  •  SW-100B  Compact 
SWR/power/volt  meter  •  SW-200B  Deluxe 
SWR/power  meter  •  SWT-1 2m  antenna 
tuner  *SWT-2  70  cm  antenna  tuner  •  SP-40 


Separate  frequency  display  for 
main"  and  "sub-band? 

45  Watts  on  2  meters*  35  watts  on 

70  cm.  Approx.  5  watts  low  power 

Call  channel  function.  A  special 

memory  channel  for  each  band  stores 
frequency,  offset,  and  sub-tone  of  your 
favorite  channel.  Simply  press  the  CALL 
key,  and  your  favorite  channel  is  selected ! 
'Automatic  Band  Change  (A. B.C.) 
Automatically  changes  between  main 
and  sub-band  when  a  signal  is  present. 

1  Dual  watch  function  allows  VHF  and 
UHF  receive  simultaneously. 

■  CTCSS  encode/decode  selectable 
from  front  panel  or  UP/DWN  keys  on 
microphone.  (Encode  built-in,  optional 
TSU-6  needed  for  decode.) 
-  Balance  control  and 
separate  squelch 
controls  for  each 
band. 


•  Dual  antenna  ports, 

•  Full  duplex  operation. 

•  Programmable  memory  and  band 
scanning,  with  memory  channel 
lock-out  and  priority  watch  function. 

•  Each  function  key  has  a  unique  tone 
for  positive  feedback. 

•  Illuminated  front  panel  controls 
and  keys. 

•  Dimmer  control. 

•  16  key  DTMF  mic.  included. 

•  Handset/remote  control  option 
(RC-K3). 

•  Frequency  (dial)  lock. 

•  Supplied  accessories:  16-key  DTMF 
hand  mic,  mounting  bracket,  DC  cable. 


ween  ■■  i  ■         •■■  i 

trat  e/$  antf  m  \t[  s  f&siut 

antip?  e  si.rjecf  R>  change  w  .** :  obitg 


TM-721A  sftowvn  with  optional  F 


Compact  mobife  speaker  »SP-50B  Deluxe 
mobile  speaker  •  PG-2N  DC  cable  *  PG-3B 
DC  line  noise  filter  •  MC-60A,  MC-80, 
MC-85  Base  station  mics.  •  MA-4000  Dual 
band  mobile  antenna  (mount  not  supplied) 
•  MBH  Mobile  bracket  •  MC-43S  UP/DWN 
hand  mic  •  MC-48B  16-key  DTMF  hand  mic. 


KENWOOD 

KENWOOD  U.SA  CORPORATION 

2201  E.  Doming  Lie*  St..  Long  Beach,  CA  90810 
RO.  Box  22745.  Long  Beach.  CA  90801-5745 


